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(57) Abstract 

The present invention relates to novel compound 
having strong antitumor activities of general formula (I), 
wherein Ri and R2 are independently hydrogen, substi- 
tuted or unsubstituted Ct-Cg alkyl, substituted or unsub- 
stituted C3-C6 cycloalkyl. substituted or unsubstituted C2- 
Cg unsaturated alkyl, ketone, substituted or unsubstituted 
aryl, substituted or unsubstituted C1-C4 alkoxy, substi- 
tuted or unsubstituted arylhydroxy, substituted or unsub- 
stituted amino, C1-C4 lower ester, C1-C4 lower thioester, 
thiol, substituted or unsubstituted carboxyl, epoxy, sub- 
stituted or unsubstituted C1-C4 lower thioalkoxy; or R| and R2 are fused to form C3-C4 saturated or unsaturated chain; R3, R4, R5. R« 
and R7 are independently hydrogen, halogen, hydroxy, nitro, C1-C4 lower ester, C1-C4 lower alkyl, C1-C4 lower thioalkyl, substituted or 
unsubstituted C3-C6 cycloalkyl, C1-C4 lower alkoxy, C1-C4 lower thioalkoxy, substituted or unsubstituted aryl, substituted or unsubstituted 
lower arylalkoxy, substituted or unsubstituted lower alkylamino, or tower alkyl substituted or unsubstituted carbamate; or among R3.R4.R5. 
Re and R7. two adjacent groups are bonded with each other to form 1,2-phenyiene or 23-naphthylene; X is oxygen, sulfur, or substituted 
or unsubstituted imino; Y is bonded at the 3-position or 4-position of the aromatic ring part wherein Y is oxygen or -NRg- (wherein, R$ is 
the same with the above-mentioned R3); Z is hydroxy, C1-C4 lower alkoxy, C1-C4 lower thioalkoxy, substituted or unsubstituted aryloxy, 
C1-C4 lower alkylamino, substituted or unsubstituted cycloamino containing 1-5 nitrogen atoms; A is nitrogen or -CH-; its pharmaceutically 
acceptable acid addition salts and process for the preparation thereof. 
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Piperazine derivatives and process for the preparation thereof 

The present invention relates to new piperazine derivatives of the 
general formula (I) 

5 



10 




( I ) 



wherein Ri and R2 are independently hydrogen, substituted or 

15 unsubstituted Ci-Cs alkyl, substituted or unsubstituted Ca-Cc cycloalkyl, 
substituted or unsubstituted Cz-Cs unsaturated alkyl, ketone, substituted 
or unsubstituted aryl, substituted or unsubstituted C1-C4 alkoxy, 
substituted or unsubstituted arylhydroxy, substituted or unsubstituted 
amino, C1-C4 lower ester, C1-C4 lower thioester, thiol, substituted or 

20 unsubstituted carboxyl, epoxy, substituted or unsubstituted C1-C4 lower 
thioalkoxy; or Ri and R 2 are fused to form C3-C4 saturated or 
unsaturated chain; R3, R4, R5, Re and R 7 are independently hydrogen, 
halogen, hydroxy, nitro, C1-C4 lower ester, C1-C4 lower alkyl, C1-C4 
lower thioalkyl, substituted or unsubstituted C3-C6 cycloalkyl, C1-C4 

25 lower alkoxy, C1-C4 lower thioalkoxy, substituted or unsubstituted aryl, 
substituted or unsubstituted lower arylalkoxy, substituted or 
unsubstituted lower allcylamino, or lower alkyl substituted or 
unsubstituted carbamate; or among R3, Ri, Rs, Re and R 7 , two adjacent 
groups are bonded with each other to form 1,2-phenylene or 

30 2,3-naphthylene; X is oxygen, sulfur, or substituted or unsubstituted 
imino; Y is bonded at the 3-position or 4-position of the aromatic ring 
part wherein Y is oxygen or -NRs- (wherein, R 8 is the same with the 
above-mentioned R3.); Z is hydroxy, C1-C4 lower alkoxy, G-C4 lower 
thioalkoxy, substituted or unsubstituted aryloxy, C1-C4 lower alkylamino, 

35 substituted or unsubstituted cycloamino containing 1-5 nitrogen atoms; 
A is nitrogen or -CH=; its pharmaceutically acceptable acid addition 
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salts and process for the preparation thereof. 

In the above definitions, C,-C 8 alkyl means straight or branched alkvl 
*roup such as methyl, ethyl, propyl, isopropyl. n-butyl, isobutvl " 
, tert-butyl. pentyl. iso-pentyl, hexyl. heptyl, octyl. 2-methylpentyl or the 

C.-C, lower aikyl means methyl, ethyl, propyl, iso-propvl, n-butvl 
iso-butyl or tert-butyl. " 

Substituted or unsubstibuted C 3 -Cc cycloalkyl means substituted or 
unsubsbtuted cycloalkyl such as cyclopropyl. cyclobutyl, cvclopentvl 
eye lohexy substituted cyclopropy,, substituted cyclopentvi: substituted 
cyclohexyl or the like. uu&uimea 

G-C, lower ester means a carboxyl group esterified by a lower alkvl 

15 C.-Q lower alkoxy means methoxy, ethoxy, propoxy. isopropoxv, 
butyloxy. isobutyloxy, tert-butyloxy group or the like 
C Ca lower thioalkoxy means methylthio, ethylthio. propvlthio 
•sopropylthio. butylthio. isobutylthio. tert-butylthio group or the like 

, n ^ ,OWCr aIkv,ami ™ — ns methylamino, ethylamino. propylamino. 
20 butylamino group or the like. 

Aryloxy means phenoxy, substituted phenoxy, naphthvloxv or 
substituted naphthyloxy or the like. 

Cycloamino group containing 1-5 nitrogen atoms means pvrrolidinyl 
pyrrohnyl, imidazolyl, imidazolidinyl. pyrazolyl, pyrazolinyl.' pvrazolid^ny, 
25 tnazolyl, tetrazolyl, piperazinyl or the like. 

The present inventors had studied for a long time to find compounds 
having intensive antitumor activity. As the results, now we have finally 
found out the facts that the present compounds of the general 
30 formulad) and acid addition salts thereof have not only prominent 
antitumor activities but very low toxicities. 

Accordingly, the one object of the present invention is to provide the 
novel compounds of the general formulad) and acid addition salts 
thereof having not only prominent antitumor activities but verv low 
35 toxicities. 

The other object of the present invention is to provide a process for 
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the preparation of the compounds of general formula(I) and acid 
addition salts thereof. 

The compounds of the present invention can be mixed with 
Pharmaceutically acceptable vehicles by a known method to give 
5 Pharmaceutical compositions and the pharmaceutical compositions can be 
used to prevent or treat with various kinds of tumors of human beings 
or mammals. 

Therefore, another object of the present invention is to provide 
Pharmaceutical compositions containing the compounds of the general 

10 formula(I) or acid addition salts thereof as active ingredients. 
Acids which can be reacted with the compounds of the general 
formula(I) to form acid addition salts are pharmaceutically acceptable 
inorganic or organic acids; for example, inorganic acids such as 
hydrochloric acid, bromic acid, sulfuric acid, phosphoric acid, nitric acid; 

15 organic acids such as formic acid, acetic acid, propionic acid, succinic 
acid, citric acid, maleic acid, malonic acid, glycolic acid, lactic acid; 
ammo acids such as glycine, alanine, valine, leucine, isoleucine, serine, 
cysteine, cystine, asparaginic acid, glutamic acid, lysine, arginine. 
tyrosine, proline; sulfonic acids such as methane sulfonic acid, ethane 

20 sulfonic acid, benzene sulfonic acid, toluene sulfonic acid; or the like 
Vehicles which can be used in the preparation of pharmaceutical 
compositions containing the compounds of the general formula(I) as 
active ingredients are sweetening agent, binding agent, dissolving agent 
aids for dissolution, wetting agent, emulsifying agent, isotonic agent. 

25 adsorbent, degrading agent, antioxident, antiseptics, lubricating agent 
filler, perfume or the like; such as lactose, dextrose, sucrose, mannitol 
sorbitol, cellulose, glycine, silica, talc, stearic acid, stearin, magnesium 
stearate. calcium stearate, magnesium aluminum silicate, starch, gelatine 
tragacanth gum, glycine, silica, alginic acid, sodium alginate, methvl 

30 cellulose, sodium carboxy methyl cellulose, agar, water, ethanol. 
rwlyethylenglycoUpolyvinyl pyrrolidone, sodium chloride, potassium 
chloride, orange essence, strawberry essence, vanila aroma or the like 
Daily dosage of the compound of the general formula(I) mav be varied 
depending on age, sex of patient and the degree of disease. Dailv 

35 dosage is l.Omg to 5.000mg may be administered one to several "times 
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The compounds of the general formula (I) according to the present 
invention may be prepared by the following scheme 1. 

Scheme T 



R2 Y^T Ue^~ Pr ° V>d,nB a Cent R2 V ^ < Y^-L 1 e 



(a) 



Rf A Z 
(b) 



Rav ft* 




H3 y— 

Base — r-^a^z \ 

(I) 



wherein Rl , R* R3, Rj. Rs, Re, R 7 . A, X. Y and Z are as defined 
above, and Lie is a leaving group such as halogen atom, sulfonvl or 
25 tn e like. 

The above process comprises reacting a compound of the general 
formula(a) with a -C(=X)- group-providing agent in organic solvent to 
obtain a compound of the general formula(b) and successivelv reacting 

30 the compound of the general formula(b) with a compound of the 
general formulate* to give the compound of the general formula(I). 
The used -C(=X)-group-providing agent preferably be selected from 
U-carbonyldiimidazole, 1.1-carbonylthiodiimidazole. phosgene, 
thiophosgene. carbonyldiphen oxide, phenylchloroformate or the like 

35 The reaction may be carried out in conventional organic solvent such 
as. for example, tetrahydrofuran. dichloromethane. chloroform. 



BNSDOCID: <WO 9800402A1_I_> 



WO 98/00402 PCI7KR97/00128 

- 5 - 

acetonitrile. 

And also the reaction is preferably carried out in the presence of 
coupling agent such as conventional inorganic or organic base. Such 
conventional inorganic or organic base used in the reaction means 
5 sodium hydride, potassium hydride, sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, 
sodium bicarbonate, potassium bicarbonate, triethylamine. pyridine DBU 
or the like, and 1-1.5 equivalent, preferably 1-1.1 equivalent thereof 
may be used. 

10 The reaction may be carried out between 3T. and boiling point of the 
solvent used, preferably at 50«C-l<XrC for 5 - 48 hours, preferablv for 
10 - 24 hours. 

-C(=X)-group-providing agent may be used in an amount of 1 - 1 5 
equivalent, preferably 1-1.1 equivalent to the starting compound. 



15 



A compound of the general formula(I) wherein Y is -NR.- may be 
prepared by the following scheme H 



Schema TT 



20 



25 flr a z 

(■»> 



I 



R8 providing agent 
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wherein, Rl , R2, R3. R,, R5, Re, R 7 , R«, A. X and Z are as defined above. 

A compound of the general formula(Ib) above mav be prepared 
effectively by introducing R« providing agent into a compound of the 
5 general formula(Ia). 

Re providing agent preferably used in the above reaction is C.-C* lower 
alkylhalogen, C,-C 8 lower alkyl sulfonate, substituted or unsubstituted 
G 3 -C« cycloalkylhalogen, arylhalogen, substituted or unsubstituted C-C* 
10 cycloalkyl sulfonate, arylsulfonate, or the like. 

C-Q, lower alkylhalogen means methylchloride. methylbromide 
methyliodide, ethylchloride, ethylbromide. ethyliodide. propvlchloride 
propylbromide, propyliodide. butylchloride. butylbromide, butvliod.de 
15 l^ntylchloride, pentylbromide, pentyliodide. ethyl bromoacetate. or the like. 

C-Ck lower alkyl sulfonate means methylsulfonate, ethvlsulfonate 
propy Sulfonate, butylsulfonate, pentylsulfonale. or the like. 

20 Substituted or unsubstituted C 3 -C* cycloalkylhalogen cyclopropvlchloride 
cyclopropylbromide, cyclopropyliodide, cyclobutylchloride. 
cyclobutylbromide, cyclobutyliodide, cyclopentyichloride, 
cyclopentylbromide, cyclopentyliodide, cyclohexvlchloride 
cyclohexylbromide, cyclohexyliodide, cyclopropyl methvlchloride 

25 cyclopropyl methylbromide. cyclopropyl methvliodide, cvclobutyl 
methylchloride, cyclobutyl methylbromide, cyclobutyl methvliodide 
cyclopentyl methylchloride, cyclopentyl methylbromide. cvclopentvl 
methvliodide, cyclohexyl methylchloride, cyclohexyl methylbromide 
cyclohexyl methyliodide, or the like. 



30 



Arylhalogen means benzylchloride. benzylbromide. benzyliodide 
benzoylchloride, benzoylbromide, benzoyliodide. toluylchloride 
toluylbromide, toluyliodide, or the like. 

35 Substituted or unsubstituted Cn-Cg cycloalkvl sulfonate means 
cyclopropyl sulfonate, cyclobutyl sulfonate, cyclopentyl sulfonate. 
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cyclohexyl sulfonate, methylcyclopropyl sulfonate, methylcvclobutvl 
sulfonate, methylcyclopentyl sulfonate, methylcyclohexyl sulfonate" or the 
like. 

5 Arylsulfonate means benzyl sulfonate, benzoyl sulfonate, toluvl sulfonate 
or the like. 



10 



More particularly, a compound of the general formula (la) mav be 
reacted with an alkylating agent or arylating agent in a solvent at the 
temperature of 25-80X:, for 30 minutes - 20 hours to give the object 
compound of the general formula(Ib). 

An alkylating agent or arylating agent may be used in amount of 1.0 - 
1.5 equivalent. 

Conventional organic solvent such as for example tetrahvdrofuran 
15 dichloromethane. acetonitrile. dimethylformamide may be used in the 
above reaction. 



20 



In the above reactions, if any acid material is formed, anv basic 
material may be preferably added as scavenger in order to eliminate the 
acid material from the reaction phase. Such basic material mav be 
alkali metal hydroxide, alkali earth metal hydroxide, alkali metal oxide 
alkali earth metal oxide, alkali metal carbonate, alkali earth metal 
carbonate, alkali metal hydrogen carbonate, alkali earth metal hvdrogen 
carbonate such as sodium hydroxide, potassium hydroxide, calcium 
25 hydroxide, magnesium hydroxide, magnesium oxide, calcium oxide 

potassium carbonate, sodium carbonate, calcium carbonate, magnesium 
carbonate, magnesium bicarbonate, sodium bicarbonate, calcium 
bicarbonate or the like, or organic amines. 



30 



The compound of the general formula(a) is described in prior art ( j 
Med. Chem., 1992, 35. 3784. 3792 ) or may be prepared in a similar 
method to the art. 



35 Hereinafter the present invention will be described in more details with 
reference to following examples but it is not intended to limit the scope 
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Comrwunds of the general formula(I) and formula(lb) are prepared in 
following examples according to the above-mentioned process. 



10 



15 



X 

Y-IU 




( l ) 




(lb) 



20 wherein Rj, R 2l R3, R4, Rg. Rc, R 7 , A, X. Y. Z are the 



same above. 



25 



30 



35 
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H 


N 


s 


NH 


v-'ivie * 


S-|\ 


.33 


Me 


Me 


H 


OMe [ 


H 


OMe 


H 


N 


o 


NH 


i^riiYie »7 


* KT 

>-N 


34 


Me 


Me 


H 


Me | 


H 


Me 


H 


N 


o 


NH 


NHMe 


* 1 T( 


35 


Me 


Et 


H 


Me | 


H 


Me 


H 


N 


o 


NH 


NHMe 3 


l-N 


OO 


-<CH2>3- 


H 


OMe | 


H 


OMe 


H 


N 


0 . 


NH 


NHMe 3 


-N 


37 


-(CH: 


ih- 




Me 1 


H 


Me 


H 


N 


O ] 


NH j 


NHMe 3 


-N 


38 


Me 


Me 


H 


OMe 1 


H ( 


DMe 


H 


N 


O 1 


MH 


W ^ 


-N 


39 


Me 


Me 


H 


Me 1 


H 


Me 


H 


N 


O 1 


m 


\ f o 


-N 
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No. 


Rt 


Ra 


Ra 


Ri 


Rg 


Rc 


R? 


A 


X 


Y 


2 


Y 


40 


Me 


Et 


H 


OMe 


! H 


OMe 


H 


N 


O 


NH 




3-N 


41 


Me 


Et 


H 


Me 


H 


Me 


H 


N 


O 


NH 




3-N 


42 


Me 


Me 


H 


OMe 


H 


OMe 


H 


N 


O 


NH 




3-N 


43 


Me 


Me 


H 


Me 


H 


Me 


H 


N 


O 


NH 


v / 


3-N 


44 


Me 


Et 


H 


OMe 


H 


OMe 


H 


N 


O 


NH 


/~\, 

v / 


3-N 


45 


Me 


Et 


H 


Me 


H 


Me 


H 


N 


O 


NH 


V 1 


3-N 


46 


Me 


Ac 


H 


OMe 


H 


OMe 


H 


N 


O 


NH 


OMe 


3-N 


47 


Me 


Ac 


H 


Me 


H 


Me 


H 


N 


O 


NH 


OMe 


3-N 


48 


Me 


Ac 


H 


F 


H 


F 


H 


N 


O 


NH 


OMe 


3-N 


49 


Me 


Ac 


H 


CI 


H 


CI 


H 


N 


O 


NH 


OMe 


3-N 


50 


Me 


Ac 


Me 


Me 


H 


H 


H 


N 


o 


NH 


OMe 


3-N 


51 


Me 


Ac 


OMe 


H 


H 


H 


H 


N 


o 


NH 


OMe 


3-N 


52 


Me 


Ac 


H 


OH 


H 


H 


H 


N 


o 


NH 


OMe 


3-N 


53 


Me 


Ac 


H 


OMe 


H 


OMe 


H 


N 


s 


NH 


OMe 


3-N j 


54 


Me 


Ac 


H 


Me 


H 


Me 


H 


N 


s 


NH 


OMe 


3-Nl 


55 
i — 


Me 


Ac 


H 


HH 

v/n 


TJ 

ri 


TJ 

ri 


H 


N 


s 


NH 


OMe 


1 

3-N 


56 


Me 


OH 


H 


OMe 


H 


OMe 


H 


N 


o 


in in 


UMe , 




57 


Me 


OH 


H 


Me 


H 


Me 


H 


N 


o 








58 


Me 


OH 


Me 


Me 


H 


H 


H 


N 


o 


NH 




J IN 


59 


Me 


OH 


H 


F 


H 


F 


H 


N 


o 


NH 


V-/1V1C » 


3 IN 


60 


Me 


OH 


H 


CI 


H 


CI 


H 


N 


o 


NH 


OMe ; 




61 


Me 


OH 

\K 1 


□Me 


H 


H 


H 


H 


N 


o 


NH 


OMe ■ 


J-N 


62 


Me 


OH 


H 


OH 


H 


H 


H 


N 


o 


NH 


OMe 


J-N 


63 


Me 


OH 

A. 


H 


OMe 


H 


OMe 


H 


N 


s 


NH 


OMe c 


t-N 


64 


Me 


OH 


H 


Me 


H 


Me 1 


H 


N 


s 


NH 

1 


OMe 3 


-N 
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Rs 


Rc 


R? 


A 


X 


Y 


Z 


Y 


65 


Me 


X M 


H 


OMe 


H 


OMe 


H 


N 


0 


NH 


OMe 


O IN 


66 


Me 


X H 


H 


Me 


H 


Me 


H 


N 


O 


NH 




O IN 


67 


Me 




H 


OMe 


H 


OMe 


H 


N 


0 


NH 


OMp 


Q«M 
»1 IN 


68 


Me 




H 


Me 


H 


Me 


H 


i n 


o 


NH 


vyivie 


0~IN 


69 


Me 


SCfOfcH, 


H 


OMe 


H 


OMe 


H 


N 


o 


INij 


UMe 


3-N 


70 


Me 


SCtOfcH, 

A 


H 


Me 


H 


Me 


H 


M 




NH 


OMe 


3-N 


71 


Me 


SH 
1 


H 


OMf 


u 
n 


erne 


TT 

H 


1 N 


o 


NH 


OMe 


3-N 


72 


Me 


SH 
1 


14 


Me 


H 


Me 


H 


N 


o 


NH 


OMe 


3-N 


73 


Me 


Vinyl 


H 


OMe 


H 




o 

1 


Kl 


o 


NH 


OMe 


1 

3-N i 


| 74 


Me 


Vinyl 


H 


Me 


H 


Me 


H 


N 


o 


NH 




! 

O l\ j 


|75 


Me 


Vinyl 


H 


F 


H 


F 


H 


N 


o 


NH 


OMe 


— I 

3-N | 


76 


Me 


I! 

-A. 


TT 

ri 


UMe 


T T 

H 


OMe 


H 


N 


o 


NH 


OMe 


3-N I 


77 


Me 


X 


H 


Me 


H 


Me 


H 


N 


o 


NH 


— r 

OMe 1 


j 

I 


78 


Me 


e 

ocn/oei 


H 


OMe 


H 


OMe 


H 


N 


o 


NH 


1 
I 

OMe : 


3-N | 
i 


79 


Me 


0 


H 


OMe 


H 


OMe 


H 


N 


o 


NH 


OMe : 


?-N 


80 


Me 


ocujtou 


H 


Me 


H 


Me 


H 


N 


o 


NH i 


OMe • 


J-N 
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Ri and R 2 


Ra 


R4 


Rs 




R7 


R* 


A 


X 


z 


Y 


81 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


O 


OMt 


; 3-N 


82 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


H 


N 


O 


OMe 


: 3-N 


83 


-CH=CH-CH=CH- 


Me 


Me 


H 


H 


H 


H 


N 


O 


OMe 


: 3-N 


84 


-CH=CH-CH=CH- 


H 


F 


H 


F 


H 


H 


N 


O 


OMe 


3-N 


85 


-CH=CH-CH=CH- 


H 


CI 


H 


CI 


H 


H 


N 


O 


OMe 


3-N I 


86 


-CH=CH-CH=CH- 


F 


H 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


8*/ 


-CH=CH-CH=CH- 


CI 


H 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


88 


-CH=CH-CH=CH- 


H 


CI 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


89 


-CH=CH-CH=CH- 


H 


OH 


H 


H 


H 


H 


N 


O 


OMe 


3-N 






OMe 


! H 


H 


H 


H 


H 


N 


O 


OMe 


3-N 




-CH-UH-CH = CH- 


SMe 


H 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


92 


-CH=CH-CH=CH- 


H 


0 

V 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


93 


-CH=CH-CH=CH- 


H 




H 


H 


H 


H 


N 


O 


OMe 


3-N 


94 


-CH=CH-CH=CH- 


OMe 


H 


H 


Me 


H 


H 


N 


O 


OMe 


3-N 


95 


-CH=CH-CH=CH- 


OMe 


H 


H 


Ph 


H 


H 


N 


0 


OMe 


3-N 


96 


-CH=CH-CH=CH- 


Me 


H 


H 


OMe 


H 


H 


N 


O 


OMe 


3-N 


97 


-CH=CH-CH=CH- 


-Benzo- 


H 


H 


H 


H 


N 


O 


OMe 


3-N 


98 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


Me 


N 


O 


OMe 


3-N 


99 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


Et 


N 


O 


OMe 


3-N 


100 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


iPr 


N 


O 


OMe 


3-N 


101 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 




N 


O 


OMe 


3-N 


102 


-CH=CH-CH=CH- 

** 


H 


OMe 


H 


OMe 


H 1 


Benzyl 


N 


O i 


OMe 


3-N 


103 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


Me 


N 


O i 


OMe 


3-N 


104 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


Et 


N 


O i 


OMe 


3-N 


105 • 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


iPr 


N 


O ( 


DMe 


3-N 
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[NO 


Ri and R 2 


R3 


R4 






R- 




A 

A 


V 

X 


z 


Y 


10G 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


rJen 
zyl 


' N 


O 


OMe 


3-N 


107 


-CH=CH-CH=CH- 


H 


V 


H 


H 


H 


Me 


N 


O 


OMe 


3-N 


108 


-CH=CH-CH=CH- 


H 


V 


H 


H 


H 


Et 


N 


O 


OMe 


3-N 


109 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


s 


OMe 


O IN 


110 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


H 


N 


s 


OMe 


O IN 


111 


-CH=CH-CH=CH- 


H 


F 


H 


F 


H 


H 


N 


s 


OMe 


O I\ 


112 


-CH=CH-CH=CH- 


H 


CI 


H 


CI 


H 


H 


N 


s 


OMe 


0 jn 


1 113 


-CH=CH-CH=CH- 


H 


OMe 


H 


H 


H 


H 


N 


s 


OMe 


1 

i 

O IN 


114 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


0 


Me 


O IN 


115 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


H 


N 


0 


Mf* 

I VIC 


0 IN 


116 


-CH=CH-CH=CH- 


Me 


Me 


H 


H 


H 


H 


N 


0 


Me 


O IN 


117 


-CH=CH-CH=CH- 


H 


F 


H 


F 


H 


H 


N 


0 


Me 


Q-M 

+.) JN 


118 


-CH=CH-CH=CH- 


H 


CI 


H 


CI 


H 


H 


N 


0 


Me 


! 

•T> IN j 


j 110 


-CH=CH-CH=CH- 


OMe 


H 


H 


H 


H 


H 


N 


0 


Me 




{ 120 


-CH=CH-CH=CH- 


F 


H 


H 


H 


H H 


N 


0 i 


Me 




121 


-CH=CH-CH=CH- 


CI 


H 


H 


H 


— r 

H 


H 


N 


0 


Me 


3-N 


122 


-CH=CH-CH=CH- 


SMe 


H 


H 


H 


H 


H 


N 


0 


Me 


3-N 


123 


-CH=CH-CH=CH- 


OMe 


H 


H 


Me 


H 


H 


N 


0 


Me 


3-N 


124 


-CH=CH-CH=CH- 


-Benzo- 


H 


H 


H 


H 


N 


0 


Me 


3-N 


125 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


s 


Me 


3-N 


12G 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


H 


N 


s 


Me 


3-N 


127 


-CH=CH-CH=CH- 


H 


F 


H 


F 


H 


H 


N 


s 


Me 


3-N 


128 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


0 


2-Py 


4-N 


129 
i 


-CH=CH-CH=CH- 


H 


OMe 


H 


OMe 


H 


H 


N 


0 


3-Py 


4-N 


130 


-CH=CH-CH=CH- 


H 


OMe 


H 1 


OMe 


H 


H 


N 


O : 


2-Thienyl 


4-N 


131 


-CH=CH-CH=CH- 


H 


Me 


H 


Me 


H 


H 


N 1 


0 


3-Py . 


4-N 

1 
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R2 


Ra 


R4 


Rs 


Rc 


R? 


Re 


A 


X 


Z 


Y 


132 


Me 


Me 


H 


OMe 


H 


OMe 


H 


Me 


N 


O 


OMe 


3-N 


133 


Me 


Me 


H 


OMe 


H 


OMe 


H 


Et 


N 


0 


OMe 


3-N 


134 


Me 


Me 


H 


OMe 


H 


OMe 


H 


i-Pr 


N 


O 


OMe 


3-N 


135 


Me 


Me 


H 


Me 


H 


Me 


! H 


Me 


N 


0 


OMe 


3-N 


136 


Me 


Me 


OMe 


H 


H 


H 


H 


Me 


N 


0 


OMe 


3-N 


137 


Me 


Me 


OMe 


H 


H 


H 


H 


Et 


N 


0 


OMe 


3-N 


138 


Me 


Me 


OMe 


H 


H 


H 


H 


Bn 


N j 


0 


OMe 


3-N 


139 


Me 


Me 


OMe 


H 


H 


H 


H 




N 


0 


OMe 


3-N 


140 


Me 


Me 


Me 


H 


H 


OMe 


H 


Me 


N 


0 


OMe 


3-N 


141 


Me 


Me 


Me 


H 


H 


OMe 


H 


Et 


N 


O 


OMe 


3-N 


142 


Me 


Me 


Me 


H 


H 


OMe 


H 


Bn 


N 


O 


OMe 


3-N 


143 


Me 


Et 


H 


OMe 


H 


OMe 


H 


Me 


N 


0 


OMe 


3-N 


144 


Me 


Et 


H 


Me 


H 


Me 


H 


Me 


N 


O 


OMe 


3-N 


145 


Me 


Et 


H 


Me 


H 


Me 


H 


Et 


N 


0 


OMe 


3-N 
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Ex. 
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Ri 


R2 


Ra 


R4 


Rs 


Re 


R? 


Rk 


A 


X 


z 


Y 


170 


Me 


Me 


H 


H 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


171 


Me 


Me 


H 


OMe 


H 


OMe 


H 


H 


CH 


O 


OMe 


3-N 


172 


Me 


Me 


H 


Me 


H 


Me 


H 


H 


CH 


O 


OMe 


3-N 


173 


Me 


Me 


Me 


Me 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


174 


Me 


Me 


Me 


Me 


H 


Me 


Me 


H 


CH 


O 


OMe 


3-N 


175 


Me 


Me 


H 


F 


H 


F 


H 


H 


CH 


O 


OMe 


3-N 


176 


Me 


Me 


CI 


H 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


177 


Me 


Me 


H 


CI 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


178 


Me 


Me 


OH 


H 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


179 


Me 


Me 


H 


OH 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


180 


Me 


Me 


H 


SH 


H 


H 


H 


H 


CH 


0 


OMe 


3-N 


181 


Me 


Me 


OAc 


H 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


182 


Me 


Me 


H 


OAc 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


183 


Me 


Me 


OMe 


H 


H 


H 


H 


H 


CH 


O 


OMe 


3-N 


184 


Me 


Me 


H 


Me 


H 


H 


OMe 


H 


CH 


O 


OMe 


3-N 


185 


Me 


Me 


H 


OMe 


H 


H 


Me 


H 


CH 


O 


OMe 


3-N 


186 


Me 


Me 


H 


OMe 


H 


H 


Ph 


H 


CH 


o 


OMe 


3-N 


187 


Me 


Me 


A 


H 


H 


H 


H 


H 


CH 


o 


OMe 


3-N 


188 


Me 


Me 


Benzo 


H 


H 


H 


H 


CH 


0 


OMe . 


3-N 


189 


Me 


Me 


Naphto 


H 


H 


H 


H 


CH 


o 


OMe : 


3-N 


190 


Me 


Me 


H 


OMe 


H 


OMe 


H 


Me 


CH 


0 


OMe : 


3-N 


191 


Me 


Me 


H 


Me 


H 


Me 


H 


Me 


CH 


0 


OMe : 


3-N 


192 


Me 


Me 


H 


F 


H 


F 


H 


Me 


CH 


0 


OMe : 


3-N 


193 


Me 


Me 


H 


OMe 


H 


OMe 


H 


Et 


CH 


o 


OMe : 


3-N 


194 


Me 


Me 


H 


Me 


H 


Me 


H 


Et 


CH 


o 


OMe • 


i-N 
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Ri 
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Rs 


A 


X 


z 


Y 
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Me 


ON 

JL 


H 


Me 


H 


Me 


H 


H 




c 




O IN 


223 


Me 


OH 


H 


CI 


H 


CI 


H 


H 


CH 


s 


OMe 


3-N 


224 


Me 


Me 


H 


OMe 


H 


OMe 


H 


0 

CH^OEt 


CH 


0 


OMe 


3-N 


225 


Me 


Me 


H 


Me 


H 


Me 


H 


0 

CHjfc'oEl 


CH 


0 


OMe 


3-N 


226 


Me 


IVIC 


ij 

n 


wivie 


ri 


vJJVle 


TT 

H 


0 

CH^'OH 


CH 


0 


OMe 


3-N 


227 


Me 


Me 


H 


Me 


H 


Me 


H 


0 

CH^OH 


CH 


0 


OMe 


3-N 


228 


Me 


Me 


H 


OMe 


H 


OMe 


H 


H 


CH 


o 


OH 


3-N 


229 


Me 


Me 


H 


Me 


H 


Me 


H 


H 


CH 


r 

0 


OH 


3-N 


230 


Me 


Me 


H 


F 


H 


F 


H 


H 


CH 


0 


OH 


3-N 


231 


Me 


Me 


H 


CI 


H 


CI 


H 


H 


CH 


o 


OH . 


3-N 
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Example 1 
phenyDpiperazine: 

5 a) Phenyl N-(5 f 6-dimethyl-2-methoxypyridin-3-yl)carbamate: 
3 Amino-5,6-dimethyl-2-methoxypyridine(1.52g, O.Olmol) and 
phenylchloroformate(1.56 g , O.Olmol) were dissolved in dichloromethane 
and was stirred at room temperature for 2 hours. The mixture was 
concentrated under the reduced pressure to remove the solvent The 
10 concentrate was purified by column chromato fi raphy(ethylacetate : 
hexane = 1:6) to obtain the titled compound, 
yield: 92 % 

8 H ^ ( ) CDCb) 8 : 218<3H ' S) ' 236<3H ' S) ' 4 -°° (3H ' s) ' 7 - 31(5H ->- 

15 

b) 1 -t<5,6-Dimemyl-2-memoxy P yricun-3-yl)aminocarbo n vl]-4-(2-methvl 
thiophenyl )piperazine: 

Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate(136m fi 
0.5mmol) and l-(2-methylthiophenyI)pipera 2 ine(104m g , O.Smmol) were 

20 dissolved in anhydrous tetrahydrofuran and DBU(76m ff , 0.5mmol) was 
added. The mixture was stirred at room temperature for 2 hours and 
concentrated under the reduced pressure to remove tetrahvdrofuran The 
concentrate was purified by column chromato S raphy(ethylacetate : 
hexane = 1 : 2) to obtain the titled compound. 

25 yield : 59% 

m.p. : 167-169 *C 

*H NMR(CDCl3)ff: 2.21(3H,s), 2.43(6H,s), 3.06(4H,t), 3.68(4Ht) 
4.09(3H,s), 6.89(lH.s), 7.06(lH.m), 7.14(3H,s). 8.26(lH,s) ' ' 

30 Example 2 

lphenyDpiperazine : 

Phenyl N-(5.6-dimethyl-2-methoxypyridin-3-yI)carbamate and 
l-(2-isopropenylphenyl)pipera2ine were reacted by the same wav with 
35 the example 1 to obtain the titled compound, 
yield: 62 % 
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m.p. : 139-140r 

*H NMR(CDCb) S : 2.20(3H,s), 2.21(6H,s), 3.10(4H,t), 3.64(4H,t), 
3.84(3H,s), 5.07(lH,s), 5.13(lH,s), 6.64(lH,s), 6.98(lH,s), 7.04(3H,dd), 
7.18(lH,d), 7.91(lH,s) 

5 

Example 3 

1 -[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- (2,3,5,6- 
tetramethylphenyDpiperELdne: 

Phenyl N-(5,6-dimemyl-2-memoxypyridin-3-yl)carbamate and 
10 l-(2,3,5 t 6-tetramethylphenyl)piperazine were reacted by the same way 
with the example 1 to obtain the titled compound, 
yield : 71% 
nxp. : 190-192r 

l H NMR(CDCb) S ' 2.21(15H.s), 2.42(3H,s), 3.17(4H,t), 3.61(4H,t), 
15 4.08(3H,s), 6.84(lH,s), 6.89(lH,s), 8.26(lH,s) 

Example 4 

l-[(5-Ethyl-6-methyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-meth 
ylthiophenyDpiperazine- 

20 Phenyl N-(5-ethyl-6-methyl-2-methoxypyridin-3-yl)carbamate and 
l-(2-methylthiophenyl)pipera2ine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 56% 
mp. : 160-161 r 

25 J H NMR(CDCb) $ • 1.19(3H,t), 2.43(3H,s), 2.50(3H,s), 2.58(2H,q), 

3.07(4H,t), 3.69(4H,t), 4.15(3H,s), 6.93(lH,s), 7.06(lH,m), 7.14(3Hjn), 
8.35(lH,s) 

Mass(EI) m/z : Calcd for C21H28N4O2 400.1932, found 400.1925 
30 Example 5 

l-[(5-Emyl-6-methyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- 
(2-isopropenylphenyl)piperazine: 

Phenyl N-(5-ethyl-6-methyl-2-methoxypyridin-3-yl)carbamate and 
l-(2-isopropenylphenyl)piperazine were reacted by the same way with 
35 the example 1 to obtain the titled compound, 
yield : 51% 
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m.p. : 185-187r 

*H NMR(CDCl3)d: 1.18(3H,t). 2.21(3H,s), 2.42(3H,s), 2.56(2Hq) 
3.08 4H,t), 3.62<4H,t), 4.03(3H,s), 5.08(lH,s), 5.13(lH,s). 6.90QH S ) 
7.02(3H,m), 7.18(lH,d), 8.25(lH,s) ^ 

5 

Example 6 

14(5-Ethyl-2-methoxy-6- m ethyIpyridin-3-yl)aminocarbonyl]-4-(2 3 56-t 
etramethylphenyDpiperazine: * * 

in r^r (5 ' e * yl " 2 " me ^° Xy ^' m ^^^ and 
10 l-^S.S.e-tetramethylphenyDpiperazine were reacted by the same way 

with the example 1 to obtain the titled compound 

yield : 69% 

m.p. : 176-177TC 

'H NMRCCDCla)*: L19(3Rt), 2.21<12H,s), 2.44<3H,s>, 2.57(2Hq) 
15 3.17(4H.t), 3.62(4H,t). 4.06(3H.s), 6.84UH,s), 6.92<lH,s), 8.30<lH,s) 

Example 7 

l-[(5-E m yl-2-memoxy-6- me thylpyridin-3-yl)aminocarbonvl]-4- 
(3-thiophenyl)piperazine: 

20 Pheny, 1 N-(5-ethyl-2-methoxy -6-methylpyridin-3-yl)carbamate and 
1-C3 thiophenyDpiperazine were reacted by the same wav with the 
example 1 to obtain the titled compound, 
yield : 63% 
m.p. : lOS-HCC 

25 J H NMR(CDCl3U: 1.17(3H,t), 2.37<3H,s), 2.49(2H,q), 3.28(4Ht) 
3.60<4H,t), 3.98(3H,s), 6.87<4H,m), 6.98UH,s), 8.18QH,s) 

Example 8 

14(2-Memoxy^-memyl-5-propylpyridm-3-yl)ammocarbonyl]-4-( 3 
30 AmethoxyphenyDpiperazine: 

Phenyl N-(2-melhoxy-6-mem y l-5-pr 0 pylpyri^ md 
l-lS.S-dimethoxyphenyOpiperazine were reacted by the same wav with 
the example 1 to obtain the titled compound, 
yield : 67% 
35 m.p. : 82-84TC 

*H NMR(CDCb) 6 : 0.94(3H,t), 1.58(2H,m), 2.37(3H.s), 2.49(2H.q). 
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3.25(4H,t), 3.66(4H,t), 3.78<6H,s), 3.99(3H,s), 6.07<3H,m), 6.88QH.s), 
8.16(lH,s) 

Mass(EI) m/z : Calcd for C23H32N4O1 428.2423, found 428.2447 

5 Example 9 

1 -r<2-Methoxy-6-methyl-5-pro^^^ 
dimethylphenyDpiperazine 

Phenyl N-(2-methoxy-6- me thyl-5-propylpyridin-3-yl)carbamat e and 
1 (3,5-dimethy!phenyl)piperazine were reacted by the same way with 
10 the example 1 to obtain the tided compound, 
yield : 64% 
m.p. : 145-1461C 

X H NMR(CDCl3>*: 0.95(3H.t), 1.59(2H,m), 2.29(6H,s), 2 41(3Hs) 
2.49(2H,q), 3.24(4H,t), 3.67<4H,t), 3.98(3H,s), 6.59(3H,m), 6.89QH s) 
15 8.17(lH,s) ' ' 

Mass(EI) m/z : Calcd for C23H32N4O4 428.2423, found 428.2385 
Example 10 

l-[(2-Methoxy-6-methyl-5-propylpyridin-3-yl)aminocarbonyI]-4-(3,5- 
20 difiuorophenyDpiperazine: 

Phenyl N-(2-methoxy-6-methyI-5-propylpyridin-3-yl)carbamate and 
1 (3,5-difluorophenyl)piperazine were reacted by the same wav with the 
example 1 to obtain the titled compound, 
yield : 57% 
25 m.p. : 121-123TC 

l H NMR(CDCl3U: 0.95(3H,t), 1.59(2H,m), 2.38(3H,s), 2.50(2H,q) 

3.29(3H,t), 3.66(3H,t), 4.00(3H,s), 6.28QBim), 6.36(2H,d), 6.87(1H S ) 

8.17(lH,s) 

30 Example 11 

l-[(2-Methoxy^memyl^-propylpyridin-3-yl)aminocarbonyI]-4-(2- 
methoxyphenyDpiperazine: 

Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)carbamate and 
1 (2-methoxyphenyl)piperazine were reacted by the same wav with the 
35 example 1 to obtain the titled compound, 
yield : 71% 
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m.p. : 109-1101C 
l H NMR(CDCl3) S : 0.95<3H,t), 1.59<2H,m), 2.37<3H,s), 2.49(2H,q), 
3.12(4H,t). 3.70<4H,t), 3.89(3H.s), 3.97(3H.s), 6.91<4H,m), 6.95<lH,s), 
5 8.19(lH,s) 

Example 12 

l-[(6-Ethyl-2-methoxy-5-methylpyridin-3-yl)aminocarbonyl]-4-(35- 
dimethoxyphenyl)pipera2ine: 

10 Phenyl N-(6-ethyl-2-methoxy-5-methyl P yTidin-3-yl)carbamate and 
l-<3,5-toethoxyphenyl)piperazine were reacted by the same wav with 
the example 1 to obtain the titled compound, 
yield : 65% 
m.p. : 115-1161C 

15 » H NMRCCDCfe)*: 1.21(3H,t), 2.21<3H,s), 2.65<2H,q), 3.27<4H t) 

3.64(4H,t), 3.79(6H,s), 3.98(3H,s), 6.09(3H,m), 6.86UH.s), 8.12(lHs) 
Mass(EI) m/z : Calcd for CzzHaMO, 414.2267, found 414.2240 

Example 13 

20 l-[(6-Ethyl-2-methoxy-5-methylpyridin-3-yl)aminocarbonvl]-4-(3 5-dim 
ethylphenyDpiperazine: 

Phenyl N-(6-ethyl-2-methoxy-5-methylpyridin-3-yl)carbamate and 
1 (3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
25 yield : 61% 

m.p. : 135-136 "C 

l H NMWCDCb)*: 1.22(3H,t), 2J21(3H,s), 2.29(6H,s), 2.65(2Hq) 
3.24(4H,t), 3.66(4H,t). 3.98(3H,s), 6.59(3H,m), 6.87(lH,s), 8.12QH s) 
Mass(EI) m/z : Calcd for CzsHaoN^ 382.2368, found 382.2376 ' 

OvJ 

Example 14 

l-[(6-Emyl-2-memoxy-5-methylpyridin-3-yl)aminocarbonyl]-4-(3-hydro 
xyphenyOpiperazine: 

Phenyl N-(6-ethyl-2-methoxy-5-methyl P yridin-3-yI) car bamate and 
35 1 (3-hydroxyphenyl)piperazine were reacted by the same wav with the 
example 1 to obtain the titled compound. 
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yield : 56% 
m.p. : 168-17010 

'H NMR(GDCla)*: 1.21 (3H,t), 2.20(2H,s), 2.63(2H,t), 3.28(4H,t), 3.68(4H.t) 
3.98(3H,s), 6.41<lH,d), 6.55(lH,d), 6.84(lH,m), 6.87QH,s), 7.13(lH,t), 
5 8.10(lH,s) 

Mass(EI) m/z : Calcd for C20H26N4O3 370.2004, found 370.1992 
Example 15 

l-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)amint>carbonyl]-4-(3 t 5- 
10 dimethoxyphenyOpiperazine- 

Phenyl N-(2-methoxy-5-methyl-6-propylpyridin-3-yl)carbamate and 
l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 57% 
15 m.p : 121-122"C 

*H NMRCCDCb) S : 0.96(3H,t), 1.67(2H,m), 2.21 (3H,s), 2.58(2H,t), 

3.26(4H,t), 3.68(4H,t), 3.79(6H,s), 3.97(3H,s), 6.14(3H,m). 6.89(lH,s) 

8.11(lH,s) 

Mass(EI) m/z : Calcd for C23H32N4O4 428.2423, found 428.2423 

20 

Example 16 

1 -[(2-Methoxy-5-methyl-6-propylpyridin -3-y Daminocarbony 1] -4-(3,5-di 
methylphenyDpiperazine: 

Phenyl N-(2-methoxy-5-methyl-6-propylpyridin-3-yl)carbamate and 
25 l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 54% 
m.p. : 138-1391C 

l H NMR(CDCl3)5: 0.96(3H,t), 1.72(2Iim), 2.21 (6H,s). 2.30(3H,s), 
30 2.59(2H,t), 3.28(4H,t), 3.76(4H,t), 3.97(3H,s), 6.70(3H,m), 6.87(lH,s), 
8.11 (lH,s) 

Mass(EI) m/z : Calcd for C23H32N4O2 396.2525, found 396.2432 
Example 17 

35 1_ ^ 2 -Methoxy-5-methyI-6-propylpyridin-3-yl)aminocarbonyl]-4-(3- 
hydroxyphenyDpiperazine: 
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Phenyl N-<2-methox y -5-mea,yl-6-p r0P yl Py ridin-3-yl) C arba m ate and 
l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield : 52% 
> m.p. : 153-1551C; 

'H NMR(CDCb)^ 0.95(3H,t), 1.69(2H.m). 2.19(3H.s), 2.59(2Ht) 

252 S aTO 6 ™ 

Mass(EI) m/ 2 : Calcd for CatfaJW* 384.2161, found 384.2153 



Example 18 

l-[N-(2-Methoxy-67-dihydn>-5H-cyclopenta[b]pyridin-3-vI) 
aminocarbonyl]-4-(3,5-dimethoxy P henyl)piperazine: 
Phenyl N-(2-methoxy-6,7-dihydro-5H-cyclopenta[b] P yridin-3-yl) 
15 carbamate and l-O.S-dimethoxyphenyDpiperazine were reacted bv the 

ri*T -^9%^ eXamPle 1 t0 ° btain titled c ™P°™d. ' 
m.p. : 143- 144 TC 

l H NMR(CDCl 3 )d: 2.10C2H,m), 2.87<4H,m). 3.12(4H,t), 3 70(4Ht) 
20 3.78(6H.s), 4.00(3H.s). 6.08(3H,m). 6.90(lH.s). 8.24(lH,s) 

Example 19 

l-[N-(2-Methoxy-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 
aHiinocarbonyl]-4-<3 t 5-dimethylphenyl)pipera2ine: 
25 Phenyl N-(2-methoxy-6J-dih y clro-5H-cyclopenta[bbyridin-3-yl) 

carbamate and l-(3,5-dimethylphenyl)piperazine were reacted by the 

yiekT ^a*** ^ 6X31,11)16 1 to ° btain tte tiUed compound - 

m.p. : 183-185TC 

30 l H NMR(CDCl3)5: 2.08(2^), 2.28<6H,s), 2.87(4H,m>, 3.22(4Ht) 
3.67(4H.t), 4.00(3H,s), 6.57(3Iim). 6.89(lH,s), 8.24(lH,s) 

Example 20 

l-[(2-Methoxy-5A7,8-tetrahy^ 
35 ^methoxyphenyOpiperazine: 

Phenyl N-(2-methoxy-5A7,8-tetrahydroquinoline-3-yI)carbamate and 
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l-(3 t 5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 54% 
m.p. : 161 -163 TC 

*H NMR(CDCl3) S : 1.75(2H,m), 1.84(2H,m), 2.67<2H,t), 2.73(2Ht) 
3.27<4H.t), 3.71 (4H.t). 3.79(6H,s), 3.97(3H,s), 6.10(3H,m), 6.90(lHs) 
8.07(lH,s) * ' 



Example 21 
10 l-r(2-Methoxy-5A73-tetrahydr^ 
dimethyphenyDpiperazine: 

Phenyl N-(2-methoxy-5,6,7,8-tetrahydroquinolin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
15 yield : 51% 

m.p. : 143-144TC 

l H NMIKCDCfeU: 1.75(2H,m), 1.84(2H,m). 2.30(6H,s). 2.68(2H,t) 
2.72(2H,t), 3.26<4H,t), 3.67(4H,t), 3.97(3H.s), 6.61(3H,m), 6.91(lHs) 
8.07(lH,s) ' ' 

20 

Example 22 

l-[(5,6-Dimetiiyl-2-memoxypyridin-3-yI)aminothiocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine: 

Phenyl N-(5 t 6-dimemyl-2-methoxypyridin-3-yl)thiocarbamate(2()0mfi, 
25 0.7mmol) and l-(3,5-dimethylphenyl)pipera2ine(154mg, 0.7mmol) were 
dissolved in anhydrous tetrahydrofuran and DBU(106mg) was added 
thereto. The mixture was stirred at room temperature for 2 hours and 
concentrated under the reduced pressure to remove the solvent. The 
concentrate was purified by column chromatography* ethylacetate : 
30 hexane = 1 : 2 ) to obtain the titled compound, 
yield : 50% 
m.p. : 192-193 

l H NMR(CDCl3) S : 2.21(3H,s), 2.29(6H.s). 2.36(3H,s), 3.33(4H t) 
3.96(3H.s), 4.09(4H t t), 6.57(3H t m), 7.33(lH,s), 8.11(lH,s) 
35 Mass(EI) m/z : Calcd for C21H28N4O1S1 384.1983, found 384.1992 
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Example 23 

l-[(5,6-DimeUiyl-2-methoxypyridin-3-yl)aminothiocarbonyl]-4-(35- 
difluorophenyDpiperazine: 

Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)thiocarbamate and 
5 1 (3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 22 to obtain the tided compound, 
yield : 47% 
m.p. : 60-62 r 

l H NMR(CDCl3) S : 2^1(3Rs), 2.36<3H.s), 3.39<4H.t), 3.96(3Hs) 
10 4.10(3H,t), 6.29(3H,m), 7.33(lH.s), 8.14(lH,s) 

Example 24 

l-[(5,6-Dimethyl-2-methoxypyriajn-3-yl)aminothiocarbonyl]-4-(3- 
hydroxyphenyDpiperazine: 

15 Phenyl N-(5.6-dimethyl-2-methoxypyridin-3-yl)thiocarbamate and 

1 (3-hydroxyphenyDpiperazine were reacted by the same wav with the 
example 22 to obtain the titled compound, 
yield : 43% 
m.p. : 1 85-186 "C 

20 'H NMR(CDCl3)<5: 2.14(3H,s), 2.36(3H.s). 3.25<4H,t), 3 89(3Hs) 

4.09<4H,t), 6.30<lH,d), 6.36(2H.m), 703(lH,t), 7.48<lH.s), 8.56(lH,s) 

Example 25 

l-[(2-Methoxy-6-memyl^- P ropylpyridan-3-yl)aminothiocarbonyI]-4-(35 
25 "dimethoxyphenyDpiperazine: 

Phenyl N-(2-memoxy-6-memyl-5-propylpyridin-3-yl)thiocarbamate and 
1 (3.5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 22 to obtain the titled compound, 
yield : 55% 
30 m.p. : 143-144TC 

*H NMR(CDCl3)J; 0.93(3H,t). 1.66(2H.m). 2.17(3H.s), 2.65(2Ht) 

3.38(4H,t), 3.79(6H.s). 3.98(3H,s), 4.15(4H,t). 6.11(3H.m), 7.43(lH,s). 

8.25(lH,s) 

35 Example 26 

l-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminothiocarbonyl]-4-(3.5 
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-dimethoxyphenyDpiperazine: 

Phenyl N-(2-methoxy-5-methyI-6-propylpyridin-3-yl)thiocarbamate and 
1 (3,5-dimethoxyphenyl)piperazine were reacted by the same wav with 
the example 22 to obtain the titled compound. 
5 yield : 52% 
m.p. : 183-184 *C 

*H NMRCCDCfe) <5 : 0.98(3H,t), 1.72(2H,m), 2.17(3H,s). 2.62(2Ht) 
3.39(4H,t), 3.79(6H,s), 3.96(3H,s), 4.19(4H.t), 6.15(3H.m) 
7.42(lH,s), 8.08QH.S) 
10 Mass(EI) m/2 : Calcd for GaH^QaSi 444.2195, found 444.2171 

Example 27 

l-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminothiocarbonyl]-4-(3,5 
-dimethylphenyDpiperazine: 

15 Phenyl N-(2-methoxy-5-methyl-6-propyl Py ridin-3-yl)thiocarbamate and 
1 (3,5-dimethylphenyl)piperazine were reacted by the same wav with 
the example 22 to obtain the titled compound, 
yield : 49% 
m.p. : 195-197 r 

20 *H NMRCCDCb)*: 0.98(3H,t), 1.73(2H,m), 2.18(6H.s>, 2.34 (3H s) 
2.62(2H,t), 3.47(4H,t), 3.96<3H,s), 4.01 (4H,t), 6.59<3H,m), 7.02(1H s) 
7.99QH,s) ' ' 

Mass(EI) m/z : Calcd for CbHaN^QiSi 412.2296. found 412.2266 
25 Example 28 

l-[(2-Methoxy-5-memyl^-propylpyridm-3-yl)aminothiocarbonvl]-4-(3- 
hydroxyphenyDpiperazine: 

Phenyl N-(2-methoxy-5-methyl-6-propyl P yridm-3-yl)thiocarbamate and 
l-O-hydroxyphenyDpiperazine were reacted by the same wav with the 
30 example 22 to obtain the tided compound, 
yield : 48% 
m.p. : 160-1621C 

A H NMR(CDCl3) S : 0.98<3H,t), 1.72(2H.m), 2.22(3H,s), 2.61(3Ht) 
3.31 (4H,t), 3.95(3H,s), 4.10(4H.t), 6.45(3H,m), 7.12<lH,t), 741(1H S ) 
35 8.08(lH,s) " ' 

Mass(EI) m/z : Calcd for CaHaMQzSj 400.1932, found 400.1969 
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Example 29 

l-[N-(2-Methoxy-6J-d^^^ 
bonyl]-4-(3.5-dimethoxyphenyl)piperazine: 
5 Phenyl N-(2-methoxy-6,7-dihydro-5H-cyclopenta[b]pvridin-3-yl) 
thiocarbamate and l-O.S-dimethoxyphenyDpiperazine were reacted by 
the same way with the example 22 to obtain the titled compound 
yield : 55% 
m.p. : 169-170T: 

10 'H NMR(CDCb) S : 2.10(2H,m), 2.89<4H.m). 3.30<4H,t), 3 77(6Hs) 
3.98(3H,s), 4.20(4H,t), 6.05(3H,m), 7.37UH,s) t 8.25(lH,s) 

Example 30 

l-rN-<2-Methoxy-6/7-dmy^^ 
15 bonyl]-4- (3,5-dimethylphenyl)piperazine. 

Phenyl N-(2-methoxy-6,7-dihydro-5H-cyclopenta[b]pvridin-3-yI) 
thiocarbamate and l-(3,5-dimethylphenyl)piperazine were reacted bv the 
same way with the example 22 to obtain the titled compound 
yield : 53% 

20 m.p. : 159-161 r 

l H NMR(CDCb)S: 2.09<2H,m), 2.28(6H,s). 2.87<4H,m), 3.67(4Ht) 
4.00(3H.s), 4.21(4H,t), 6.57(3H,m), 6.93(lH,s), 8.24(lH,s) 

Example 31 
25 ^^-Methoxy-SA^-tetrahydr^ 
dimethoxyphenyDpiperazine: 

Phenyl N-[(2-memo Xy -5,6J3-tetrahyckcxjuinolin-3-yl)thiocarbamate and 
l-(3,5-climethoxyphenyl)piperazine were reacted by the same way with 
the example 22 to obtain the tided compound. 
30 yield : 56% 

m.p. : 160-161 *C 

*H NMR(CDCb)*: 1.77<2H,m), 1.83(2H,m), 2.70(2H,t), 2.76(2Ht) 
3.38(4H,t), 3.79(6H,s), 3.96(3H,s), 4.16(4H.t), 6.12(3H,m), 7 45QHs) 
8.03(lH.s) ' ' 

35 

Example 32 
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l-[(2-Methoxy-5,6J3-tetrahydroquinolin-3-yl)aminothiocarbonyl]-4-(3 t 5- 
dimethylphenyDpiperazine: 

Phenyl N-(2-methoxy-5,6,7 t 8-tetrahydroquinolin-3-yl)thiocarbamate and 
l-(3,5-dimethylphenyl)pipera2ine were reacted by the same way with 
5 the example 22 to obtain the titled compound, 
yield : 54% 
m.p. : 200-201 "C 

*H NMR(CDCb) S : 1.77(2H,m), 1.84(2H,m), 2.34(6H,s), 2.71 (3Ht) 
2.75(3H,t), 3.47(4H,t), 3.97(3H,s), 4.42<4H,t), 6.35(3H,m), 6.91 (lHs) 
10 7.91 (lH,s) 



Example 33 

l-[(5 t 6-Dimemyl-2-memylaminopyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethoxyphenyDpiperazine: 

15 Phenyl N-(5,6-dimethyI-2-methylaminopyridin-3-yI)carbamate and 

l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the tided compound. 

yield : 53% 

m.p. : 150-151 r 

20 l H NMR(CDC1 3 ) d : 2.29(3H,s), 2.48(3H,s), 3.29(4H,t). 3.45(3H,s) 
3.77<6H,s), 3.79(4H,t), 6.10(3H,m), 7.40(lH,s) 

Example 34 

l-[(5,6-Dimethyl-2-memylammc>pyridin-3-yl)aminocarbonyl]-4-(3,5- 
25 dimethylphenyDpiperazine: 

Phenyl N-(5,6-dmiethyl-2-methylaminopyridin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 52% 
30 m.p. : 160-162X: 

J H NMR(CDCl3>S: 2.30(9H,s>, 2.48(3H,s), 3.31 (4H,t). 3.46(3Hs) 
3.78(4H,t), 6.60<3H,m), 7.41 (lH,s) 

Example 35 

35 1 -t<5-Ethyl-6-memyl-2-meUiylaminopyridin-3-yl)aminocarbonyl]-4-(3 t 5- 
dimethylphenyDpiperazine: 



BNSDOCID: <WO 9800402A1J_> 



WO 98/00402 



PCT/KR97/00128 



- 32 - 

Phenyl N-(5-ethyl-6-methyl-2-methylaminopyridin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield : 56% 
5 m.p. : 143-145*0 

l H NMR(CDCb) S : 1.22<3H,t) f 2.28(6H,s), 2.52(3H,s), 2.72(2H,q) 
3.29(4H.t), 3.45(3H,s), 3.78(4H,t), 6.59(3H.m), 7.41(lH,s) 

Example 36 

10 1 -[<2-Methylamino-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 
aminocarbonyl]-4-(3,5-dimethoxyphenyl)pipera2ine: 
Phenyl N-(2-memylammo^7-dihydro-5H-cyclojjenta[b]pyridin-3-yl) 
carbamate and l-(3,5-dimethoxyphenyl)piperazine were reacted by the 
same way with the example 1 to obtain the titled comixmnd 

15 yield : 49% 

m.p. : 148-150r 

l H NMR(CDCb) S : 2.09(2H.m). 2.95(4H,m), 3.30<4H.t>. 3.47(3H s) 
3.77(4H.t), 3.80(6H,s), 6.10(3H,m), 7.49(lH,s) 

20 Example 37 

l-[(2-Methylamino-6,7-dihydro-5H-cyclo|x;nta[b]pyridin-3-yl) 
aminocarbonyl]-4- (3,5-dimethylphenyl)piperazine: 

Phenyl N-(2-memylamino-6,7-dihydro-5H-cyclo| J enta[b]pyridin-3-yl) 
ccirbamate and l-(3,5-dimethylphenyl)piperazine were reacted by the 
25 same way with the example 1 to obtain the titled compound 
yield : 48% 
m.p. : 185-187*C 

l H NMR(CDCl3) 8 : 2.14(2H,m), 2.29(6H.s), 2.95(4H,m), 3.32(4H t) 
3.47(3H,s), 3.79(4H,t) f 6.59(3H,m), 7.48(lH,s) 

30 

Example 38 

l-{[5.6-Dimethyl-2-(4'-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 

Phenyl N-[5,6-dimethyl-2-(4'-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
35 carbamate and l-(3,5-dimethoxyphenyl)piperazine were reacted by the 
same way with the example 1 to obtain the titled compound. 
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yield : 58% 
m.p. : 74-75-C 

l H NMR(CDC1 3 ) d : 1.46<9H,s), 2.20(3H,s), 2.21 (3H,s), 2.90(4H,t), 
3.20(4H,t), 3.55(4H,t), 3.65<4H,t), 3.98(3H,s), 6.02(3H,m), 8.20QH,s) 

5 

Example 39 

1 -{[5,6-Dimethyl-2-(4 ' -t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
aminocarbonyl}-4-(3,5-dimethylphenyl)piperazine: 

Phenyl N-[5,6-ciimethyl-2-(4'-butoxycarbonyl r jiix:razinyl)pyridin-3-yl] 
10 carbamate and l-(3,5-dimethylphenyl)piperazine were reacted by the 
same way with the example 1 to obtain the titled compound, 
yield : 56% 
m.p. : 1 55-156 "C 

l H NMR(CDCh)*: 1.48(9H,s), 2.22(3H,s). 2.29(6H.s), 2.35(3H,s), 
15 2.95(4H,t), 3.25<4H,t), 3.57(4H,t), 3.67(4H,t), 6.59(3H,m). 8.21(lH,s) 

Example 40 

1 -<[5-Ethyl-6-methyl-2- (4 ' -t-butoxycarbonylpiperazinyl )pyridin-3-y 1] 

aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 
20 Phenyl N-[5-ethyl-6-methyI-2-(4'-t-butoxycarbonylpiperazinyl) 

pyridin-3-yl]carbamate and l-(3,5-dimethoxyphenyl)piperazine were 

reacted by the same way with the example 1 to obtain the titled 

compound. 

yield : 52% 
25 m-P- : 119-120X: 

'H NMR(CDCb) <J : 1.25(3H,t), 1.48(9H,s), 2.38(3H,s), 2.51 (2H,q), 
2.96(4H,t), 3.27(4H t t), 3.58(8H,m), 3.78(6H.s). 6.08(3H.m), 8.24(lH.s) 

Example 41 

30 1 ~tt5-Ethyl-6-methyl-2-(4'-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
aminocarbonyl}-4-(3,5-dimethylphenyl)piperazine: 
Phenyl N-[5-ethyl-6-methyl-2- (4 '-t-butoxycarbonylpiperazinyl) 
pyridin-3-yl]carbamate and l-(3,5-dimethylphenyl)piperazine were 
reacted by the same way with the example 1 to obtain the titled 

35 compound, 
yield : 50% 
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m.p. : 126-128T: 

■H NMR(CDCl3) S : 1.20(3H,t), 1.49<9H,s), 2.29(6H,s), 2.39(3H s) 

« Sm» ^ 2 " 98(4H ' t) * a23(4H ' 0 ' 359(8H ' m >. 6.59(3H,m), 7.58QH,s), 
o.26(lH,s) 

5 

Example 42 

l-[(5,6-Dimethyl-2-pi P erazinyl P yridin-3-yl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyDpiperazine: 

l-([5.6-Dimethyl-2-(4'-t-butoxy<^rbonylpi I5e ra2inyl)pvridin-3-yl} 
ammocarbonyl)-4-(3.5-di m ethox y phenyl)pip er a 2 ine(0.218 K . 0.4mmol) was 
dissolved m dichloromethane : nitromethane = 2 : l(lOml) and 
anisole(0.26g, 2.4mmol) and aluminum chloride(0.3g, 2,4mmol) were 
added slowly thereto. The mixture was stirred at room temperature for 
20min. Distilled waterCSOml) was added into the mixture and the 
mixture was made basic with saturated NaHCOa and extracted with 
d,chloromethane and then concentrated under the reduced pressure to 
remove the solvent. The concentrate was purified bv column 

chromatography(methanol : dichloromethane = 8:1) to obtain the titled 
compound. 
20 yield : 89% 

m.p. : oil phase 

l H NMR(CDC1 3 )*: 2.21(3H,s), 2.35(3H.s). 3.02(4H,t), 3.34 <4H t) 
3.59(4H,t), 3.62(4H,t), 3.78<6H,s), 6.08(3H,m), 8.18(lH,s) 

25 Example 43 

l-[(5,6-Dimethyl-2-pi P ei^inylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylpheny 1 )piperazine: 

J-{[5,6-Dimethyl-2-(4'-t-butoxycarbonylpipera 2 inyl)pyridin-3-yl] 
am,nocarbonyl}-4-(3,5-dimethylphenyl) P ipera 2 ine was reacted by the 
same way with the example 42 to obtain the titled compound 
yield : 85% 

m.p. : 103-105 "C 



15 



30 



35 



l H NMRCCDCb)*: 2.16(3H,s), 2.24(6H,s), 2.40(3H,s), 3.30(4Ht) 
3.44(4H.t), 3.50(4H,t), 3.81(4H.t), 6.95(3H,m), 7.72<lH,s) 



Example 44 
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30 



l-[(5 Ethyl-6-methyl-2-pipera2inylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethoxyphenyDpiperazine: 

l-{[5-Ethyl-6-methyl-2-(4'-t-butoxycarbonylpiperazinyI)pyridin-3-yl] 
aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine was reacted by the 
same way with the example 42 to obtain the titled compound 
yield : 88% 

m.p. : 68-70T: 

*H NMR(CDCb) $ ' 1.20(3H,t), 2.40(3H,s), 2.52(2H,q), 2.75(4H,t), 
3.32(4H,t), 3.70(8H,m), 3.78(6H,s), 6.09(3H,m), 7.68(lH,s). 8.23(lH,s) 



Example 45 

l-[(5-Ethyl-6-memyl-2-piperazinylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine: 

l-{[5-Ethyl-6-methyl-2-(4'-t-butoxycarbonylpipera2inyI)pyridin-3-yl] 
15 aminocarbonyl)-4-(3,5-dimethylphenyl)piperazine was reacted bv the 
same way with the example 42 to obtain the titled compound 
yield : 85% 
m.p. : 100-102X: 

l H NMR(CDC1 3 ) d : 1.20(3H,t), 2.28(6H,s), 2.39(3H,s), 2.65(2H q) 
20 2.76(4H,t), 3.00(4H t t), 3.23(4H,t), 3.70(4H.t), 6.58(3H.m). 7 66(lHs) 
8.24(lH,s) 

Example 46 

l-[{5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
25 dimethoxyphenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate(200m e , 
0.67mmol) and l-(3,5-dimethoxyphenyl)piperazine(150mg, 0.67mmol) 
were dissolved in anhydrous tetrahydrofuran(15ml) and DBU(100m g , 
0.67mmol) was added. The mixture was stirred at room temperature for 
2 hrs and concentrated under the reduced pressure to remove 
tetrahydrofuran. The concentrate was purified by column 

chromatography (ethylacetate : hexane = L'2) to obtain the titled 
comjxmnd. 
yield : 83% 
35 m.p. : 149-151°C 

J H NMR(CDCb) S : 2.57(3H.s), 2.65(3H,s). 3.28(4H,t,J=4.65Hz), 3.70(4H,t, 
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J=4.65Hz). 3.79<6H,s), 4.06(3H,s), 6.09(lH,s), 6.14(2H.d),6.94(lH s) 
8.87QH.S) 

Example 47 

5 1 -t(5-Acetyl-2-memoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
dimethylphenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 46 to obtain the titled compound. 
10 yield : 82% 
m.p. : 66-69°C 

A H NMR(CDCb) 6 ' 2.31 (6H,s). 2.57(3H,s), 2.65(3H.s), 3.08(4H.t) 
3.30(4H,t), 4.10(3H,s), 6.71(2H,d), 6.94(lH.s), 8.89(lH.s) 

15 Example 48 

1 ~[(5- Acetyl-2-methoxy-6-methylpyridin-3-y Daminocarbonyl] -A - (3.5- 
difluorophenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamale and 
l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
20 example 46 to obtain the titled compound, 
yield : 77% 
m.p. : 180-181°C 

! H NMR(CDCh) 8 : 2.57(3H,s), 2.65(3H,s), 3.33(4H,tJ=5.0Hz), 3.74(4H t 
J=5.0Hz), 4.07(3H.s), 6.37(lH.s), 6.46<2H,d>, 6.93(lH,s), 8.85(1H s) 

25 

Example 49 

l4(5-Acetyl-2-memoxy-6-methylpyridin-3-yl)arninocarbonyI]-4-(3,5- 
dichlorophenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
30 l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 46 to obtain the titled compound, 
yield : 81% 
m.p. : oil phase 

*H NMR(CDCb) S : 2.57(3H,s), 2.65(3H ( s), 3.34(4H.t). 3.78(4H t) 
35 4.04(3H,s), 6.93(3H,m), 8.80(lH,s) 
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Example 50 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)arninocarbonyl3-4-(2,3- 
dimethylphenyDpiperazine: 

Pheny N-(5-acetyl-2-methoxy-6-methylpyridm-3-yl)carbamate and 
5 l-(2,3-dimethylphenyl)piperazine were reacted by the same way with 
the example 46 to obtain the titled compound, 
yield : 81% 
m.p. : 173-174 V 

l M NMR(CDCl3)5: 2.29<6H,s), 2.58(3H,s), 2.65(3H,s), 2.98(4H.t), 
10 3.70(4H,t), 4.06(3H,s), 6.91(lH,d), 6.97(lH,s), 7.10(lH,t), 8.89(lH.s) 

Example 51 * 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2- 
methoxyphenyDpiperazine^ 

15 Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-methoxyphenyl)pipera2ine were reacted by the same way with the 
example 46 to obtain the titled compound, 
yield : 79% 
m.p. : 153-154 X: 

20 l H NMR(CDC1 3 ><5: 2.58(3H,s), 2.65(3H,s), 3.15(4H.t). 3.73(4H.t). 

3.90<3H,s). 4.06(3H.s), 6.91(lH,d>, 6.96(lH,d). 6.97(lH.s). 7.10UH,t). 
8.89(lH,s) 

Example 52 

25 l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3- 
hydroxyphenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
example 46 to obtain the titled compound. 
30 yield : 76% 
m.p. : oil phase 

l H NMR(CDCb) S : 2.60(3H,s), 2.72(3H.s), 3.34(4H.t). 3.79(4H.t), 
3.98(3H,s). 6.45(3H,m), 6.98(lH,m), 8.97(ias) 

35 Example 53 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonyl]-4-(3.5 
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-dimethoxyphenyDpiperazine: 

Phenyl N-(5-acetyl-2- m ethoxy-6-methyl P yridin-3-yl)thiocarbamate and 
l-O.S-dimethoxyphenyDpiperazine were reacted by the same wav with 
the example 22 to obtain the titled compound. 
5 yield : 77% 
m.p. : 167-169 "C 

'H NMR(CDCb) S ' 2.58(3H,s), 2.68(3H,s), 3.47(4H.t), 3.81 (6Hs) 
4.05(3H.s), 4.36(4H,t), 6.42(3H,m), 7.49(lH,s). 9.05(lH,s) 

10 Example 54 

14(5-Acetyl-2-methoxy^-methylpyridin-3-vl)aminothiocarbonvI)-4-(3.5 
-dimethylphenyDpiperazine: 

Phenyl N-(5-acetyl-2-meth 0 xy-6-methylpyridin-3-yl)thiocarbamate and 
l-O^-dimethylphenyDpiperazine were reacted by the same wav with 
15 the example 22 to obtain the titled compound, 
yield : 75% 
m.p. : 176-1771C 

*H NMR(CDCb)5: 2.34(6H.s), 2.58<3H.s). 2.68(3H,s). 3.48(4H t) 
4.06(3H,s), 4.43<4H,t), 7.05(3H,m), 7.52(lH,s), 9.04(1H s) 

20 

Example 55 

l^(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonvl]-4-(3- 
hydroxyphenyDpiperazine: 

Phenyl N^S-acetyl^-methoxy-e-methylpyridin-S-yDthiocarbamate and 
25 l-(3-hydroxyphenyl)piperazine were reacted by the same wav with the 
example 22 to obtain the titled compound, 
yield : 71% 
m.p. : 114-115t: 

'H NMR(CDCl3)*: 256(3H,s). 2.75(3H,s). 3.68(4H,t). 4.05(3Hs) 
30 4.45(4H,t), 7.30(4H,m), 9.03(lH.s) ' * 

Mass(EI) m/2 : Calcd for CzaHaoN^S, 458.1987, found 458.2527 

Example 56 

l-<[5-(l-Hydroxy em yI)-2-me^ 
35 ~4-(3,5-dimethoxyphenyl)piperazine: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
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dimethoxyphenyl)piperazine(100mg, 0.23mmol) was dissolved in 
anhydrous ethanol(15ml) and NaBBj(8.66mg) was added. The reaction 
solution was stirred at room temperature for 2 hours. The mixture was 
concentrated under the reduced pressure to remove ethanol and purified 
5 by column chromatography (ethylacetate : hexane = 2:1) to obtain the 
titled compound, 
yield : 97% 
m.p. : 124-126°C 

l H NMR(CDCb) d '■ 1.48(3H,d), 2.42(3H,s), 3.27(4H.t). 3.69(4H,t), 
10 3.79(6H,s), 3.99(3H,s), 5.03(lH,q), 6.09(lH,s), 6.15(2H,d), 6.90(lHs) 
8.46(lH,s) 

Mass(EI) m/z : Calcd for C22H30N4O5 430.2216, found 430.2265 
Example 57 

15 l-t[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyI) 
-4-(3,5~dimethylphenyl)piperazine: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 
20 yield : 95% 

m.p. : 153-154°C 

J H NMRCCDCb) S : 1.48(3H,d), 2.30(6H.s), 2.42(3H,s). 3.26(4H.t). 
3.68(4H,t), 3.99(3H,s), 5.05(lH,q), 6.71 (2H,d). 6.96(lH,s), 8.46(lH,s) 
Mass(EI) m/z : Calcd for C22H30N4O3 398.2317, found 398.2343 

25 

Example 58 

1 -{[5- (l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl3aminocarbonyl } 
-4- {2 t 3-dimethylphenyl)piperazine: 

1 -C(5-Acetyl-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl] -4-(2,3- 
30 dimethylphenyl)piperazine was reacted by the same way with the 
example 56 to obtain the titled compound, 
yield : 96% 
m.p. : 100-102X: 

l H NMR(CDCb) 8 : 1.47(3H,d), 1.59(3H,s). 2.25(3H,s), 2.28(3H.s), 
35 2.43(3H,s), 2.93(4H.t), 3.66(4H,t), 3.99(3H,s). 5.05(lH.q), 6.93(3H.m) 
7.11(iam), 8.48(lH,s) 
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Example 59 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 
-4- (3,5-difluorophenyl)piperazine: 

5 1 -[(5-Ac e tyl-2-methoxy-6- m ethylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
difluorophenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound, 
yield : 97% 

m.p. : 184-186°C 

10 'H NMR(CDCb) S : 1.48(3H.d), 250(3H,s), 3.30<4H,t), 3 70(4Ht) 
4.1K3H.S), 5.06(lH,q), 6.33(lH,s), 6.42(2H,d), 6.92(lH.s). 8.54(lH.s) 

Example 60 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonvl) 
15 -4 - (3,5-dichlorophenyl)piperazine-' 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonvl]-4-(3,5- 
dichlorophenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound, 
yield : 95% 
20 m.p. : 197-200*C 

*H NMR(CDCb) S : 1.46(3H,d), 2.41<3H.s), 3.28(4H,t), 3.66(4Ht) 
3.96(3H,s), 5.20(lH,q), 7.02(3H.m), 8.42(lH.s) 

Example 61 

25 i-^S-Cl-HydroxyethyO^-methoxy-e-methylpyridin-S-ynaminocarbonvl) 
4 ~ (2-methoxypheny Dpiperazine: 

l-[(5-Acetyl-2-methoxy^-methylpyridin-3-yl)aminocarbonyl]-4-(2- 
methoxyphenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 
30 yield : 97% 
m.p. : 88-90TC 

l H NMR(CDCb) 6 1.47(3H,d). 2.42(3H.s). 3.11(4H,t), 3.70(4Ht) 
848QH 1* 3 " (3H,SX 503<1H ' q> ' 6.89(3H,m), 6.94<lH.s), 7.05(lH.m), 

35 

Example 62 
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l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-ynaminocarbonyl} 
-4- (3-hydroxyphenyl)piperazine: 

l-[5-Acetyl-2-mettioxy-6-methylpyridin-3-yl)airanc>carbonyl]-4-(3-hydro 
xyphenyDpiperazine was reacted by the same way with the example 56 
5 to obtain the titled compound, 
yield : 87% 
m.p. : 1 94-196 *C 

J H NMR(CDCh)<5: 1.47<3H,d), 2.41(3H,s). 3.27<4H,t>. 3.79(4H.t), 
3.98(3H,s), 5.04(lH,q), 6.57(3H,m), 6.90(lH,s), 7.13(lH,t), 8.4K1H s) 

10 

Example 63 

l-f[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminothio 
carbonyl } -4 - (3,5-dimethoxyphenyl)piperazine: 

l-[(5-Acetyl-2-methoxy-6-memylpyridin-3-yl)aminothiocarbonyl]-4-(3,5 
15 -dimethoxyphenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound, 
yield : 89% 
m.]j. : 189-190X: 

'H NMR(CDCb) S '• 1.47(3H,d), 2.43(3H.s), 3.35(4H.t). 3.78(6H.s). 
20 3.97<3H,s). 4.09(4H,t), 5.05(lH,q), 6.07(3H,m). 7.35(lH,s), 8.42(lH.s) 

Example 64 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminothio 
carbonyl}-4-(3,5-dimethylphenyl)piperazine: 

25 1 -K5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminolhiocarbonyl]-4-(3.5 
-dimethylphenyDpiperazine was reacted by the same way with the 
example 56 to obtain the titled compound, 
yield : 88% 
m.p. : 170-172t: 

30 *H NMR(CDCl3) 6 : 1.46(3H,d), 2.29(6H,s). 2.43<3H,s). 3.43(4H.t) 

3.97(3H.s), 4.10(4H,t), 5.06(lH,q), 6.60(3H,m), 7.37(lH.s). 8.40(lH,s) 

Example 65 

l-{[5-(l-Hydroxy-l-methylethyl)-2-methoxy-6-methylpyridin-3-yl] 
35 aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 

l-{(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
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dimethoxyphenyl)piperazine(214mg, 0.50mmol) was dissolved in 
tetrahydrofuran(lQml) and CHaMgBrtOSOml. 1.5Qmmol) was added 
slowly The mixture solution was refluxed for 15 hrs and concentrated 
under the reduced pressure to remove the solvent and extracted with 
5 ethylacetate. dried and filtered. The resultant was purified bv column 
chromatography (ethylacetate : hexane = 1: 2) to obtain the titled 
compound, 
yield : 84% 
m.p. : 146-148X: 

10 J H NMR(CDCb) : 1.64(6H,s), 2.64<3H.s>, 3.25(4H.t). 3.67(4Ht) 
3-78(6H.s). 3.99(3H,s), 6.07(3H,m), 6.86(lH,s). 8.47(lH,s) 

Example €6 

^^-^-Hydroxy-l-methylethyO^-methoxy-e-memylpvridin-.Vyl] 
15 am>nocarbony])-4-(3,5-dimethylphe n yl)pip er a2ine: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonvl]-4-(3 5- 
dimethylphenyDpiperazine was reacted by the same wav with the 
example 65 to obtain the titled compound, 
yield : 81% 
20 m.p. : oil phase 

'H NMR(CDCb) 8 •' 1.64(6H.s), 2.29<6H,s). 2.65(3H,s). 3.24(4H U 
3.67(4H,t), 3.99(3H,s). 6.59(3H.m), 7.05<1R S ), 8.48(lH.s) 

Example 67 

l-{[5-(l-Hydroxy-l-methylpropyl)-2-methoxy-6-methvlpvridin-3-vll 
aminocarbonyl}-4-(3.5-dimethoxyphenyl)piperazine: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3 5 - 
dimethoxyphenyl)pipera2ine(214m g> 0.50mmol) was dissolved in 
tetrahydrofuran(lOml) and C^gBKO.SOmg. 1.50mmol) was added 
slowly. The mixture solution was refluxed for 15 hours and 
concentrated under the reduced pressure to remove the solvent and 
extracted with ethylacetate, dried and filtered. The resultant was 
purified by column chromatography (ethylacetate : hexane = 12) to 
obtain the tided compound. 
35 yield : 76% 

m.p. : 127-129T: 



25 



30 
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l H NMR(CDCb) <* : 0.83(3H,t), 1.63(3H,s), 1.94<2H.m), 2.61(3H.s), 
3.26(4H,t), 3.68(4H,t), 3.79(6H,s). 3.99(3H,s), 6.08(3H.m). 6.86(lH.s) 
8.44(lH.s) 

5 Example 68 

l-{[5-(l-Hydroxy-l-methylpropyl)-2-methoxy-6-methylpyridin-3-yI] 
aminocarbonyl}-4-(3 t 5-dimethylphenyl)piperazine: 

l-[(5-AcetyI-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine was reacted by the same way with the 
10 example 67 to obtain the titled compound, 
yield : 74% 
m.p. : 164-165 "C 

'H NMR(CDCb) S '• 0.83(3H,t), 1.60(3H,s), 1.95(2H,m), 2.29(6H,s), 
2.61 (3H,s), 3.23(4H,t), 3.67(4H,t), 3.99(3H.s), 6.59(3H,m), 6.87(lHs) 
15 8.45(lH,s) 



Example 69 

1 -[5- ({ [4- (3,5-Dimethoxyphenyl)piperazino]carbony 1 } amino) -6-methoxy - 2 
-methylpyridin-3-yl]ethyl ethanthioate: 

20 Triphenylphosphine(262mg, l.Ommol) was dissolved in 

tetrahydrofuran(15ml) and diethyl azodicarboxylate(157/i<!. l.Ommol) was 

added and then the mixture was stirred at 0*C for 30min. 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl) 
-4-(3,5-dimethoxyphenyl)pipera2ine(213mg, 0.5mmol) and thioacetic 

25 acid(72/4, l.Ommol) were dissolved in tetrahydrofuran and was added 
into the above solution. The mixture solution was stirred at 0*C for 
Ihour and at room temperature for lhour and then was concentrated 
under the reduced pressure to remove the solvent. The concentrate was 
purified by column chromatography (ethylacetate : hexane = 1:2) to 

30 obtain the titled compound, 
yield : 62% 
m.p. : oil phase 

A H NMR(CDCl3) S : 1.55(3H,d), 2.20(3H,s). 2.39(3H,s), 3.15(4H,t), 
3.57(4H.t), 3.69<6H,s), 3.90(3H,s), 4.74(lH.q), 6.01(3H.m), 6.89(1H s) 
35 8.33(lH,s) 
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Example 70 



15 



M5-({[4-(3S-IWhylph^ 
methylpyridin-3-yl]ethyl ethanthioate: 

5 4-(3,5-din,ethylphenyl)piperazine was reacted by the same wav with" 
the example 69 to obtain the titled compound, 
yield : 60% 
m.p. •* oil phase 

'H NMRCCDCb) » : 1.60(3H,d), 2.26(6H, S ). 2J52(3H.s>. 3.20(4H t) 
10 3.64<4H.t>. 3.96<3H, S >. 4.80(lH.g), 656(3H.m). 6.91 (1H, S ). 8.38CJH.S) 

Example 71 

l^K-Methoxy-e-methyl-S-Cl-sulfanylmethyOlaminocarbonyn^-CSS- 
dimethoxyphenyDpiperazine: 

l-[5-({[4-(3,5-Dimethoxyphenyl)pipera 2 ino]carbonyl}amino)-6-methoxv-2 
-met^ ethanthioate(180mK 037mmol) ^ d . ssoived 

n tetrahydrofuran(15ml) and LiAlH 4 (15m g . 0.4mmol) was added and 
then the mixture was stirred at 0"C for 20min. 2N-HC1 was added the 
above solution. The mixture was concentrated under the reduced 
20 Pressure to remove the solvent and extracted with dichloromethane 
dned and filtered. The resultant was concentrated under the reduced 
Pressure and purified by column chromato^aphvfethylacetate : hexane - 
12) to obtain the tided compound, 
yield : 88% 
25 m.p. : oil phase 

■H NMWCDCb)*: 1.42(3H.d), 2.39(3H,s), 3.25<4H.t>, 3.66(4H t) 

3.76(6H,s), 3.96(3H,s), 5.02(lH,q), 6.17(3H.m). 6.87(lH,s>, SAUlH.s) 

Example 72 

30 ^ {[2 - M «thoxy^-memyl-5-(l-sulfanylmethyl))aminocarbonvl}-4-(3 5- 
dimethylphenyDpiperazine: 

l45-({[4-(3.5-Dimethylphenyl)pipera Z ino]carbonyl}amino)-6-methoxv 
methylpyridin-3-yl]ethyl ethanthioate was reacted bv the same wav 
with the example 71 to obtain the titled compound 
35 yield : 87^ 

m.p. .' oil phase 
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*H NMR(CDCb)*: 1.43(3H,d), 2.28(6H,s), 2.40(3H,s), 3.25(4H.t), 
3.72(4H.t), 5.03(lH,q), 6.64<3H,m), 6.88(lH,s), 8.42(lH,s) 

Exmaple 73 

5 l-[(2-Methoxy-6-methyl-5-vinylpyridin-3-yI)aminocarbonyl] -4 - (3,5- 
dimethoxyphenyDpiperazine' 

l-{[5-(l-HydroxyethyI-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl) 
-4-(3,5-dimethoxyphenyl)piperazine was dissolved in chloroform(15ml) 
and pyridinum p-toluensulfonate(60mg, 0.23mmol) was added and then 
10 the mixture solution was refluxed 16hours. The above solution was 
concentrated under the reduced pressure to remove chloroform and 
purified by column chromatography to obtain the titled compound, 
yield : 93% 
m.p. : 140-141°C 

15 'H NMR(CDCl3)S: 2.43(3H,s), 3.27(4H,t), 3.69(4H,t), 3.79(6H,s), 

4.00(3H,s), 5.25QH,d), 5.65(lH,d). 6.08(lH,s), 6.13(2H,d). 6.82(lH,d). 
6.91 (lH,s), 8.53(lH,s) 

Mass(EI) m/z : Calcd for C22H28N4O4 412.2110. found 412.2119 
20 Example 74 

l-[(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
dimethylphenyDpiperazine: 

1 ~{[5-(l -Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yI]aminocarbonyl } 
-4-(3,5-dimethylphenyl)piperazine was reacted by the same way with 
25 tn «s example 73 to obtain the tided compound, 
yield : 94% 
m.p. : 131-132°C 

*H NMWCDCW*: 1.57(3H,s), 2.31 (6H,s), 2.43(lH,s), 3.25(4H,t). 
3.68(4H,t), 4.00(3H,s), 5.25QH,d), 5.65(lH,d) 6.60(3H,m), 6.82(lH,dd) 
30 6.92(lH,s), 8.53(lH,s) 

Mass(EI) m/z : Galcd for C22H28N4O2 380.2212, found 380.2236 

Example 75 

l-[(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl]-4-(3.5- 
35 difluorophenyDpiperazine: 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl} 
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-4-(3.5-difluorophenyl)piperazine was reacted by the same way with the 
example 73 to obtain the titled compound, 
yield : 93% 
m.p. : 160-161°C 

5 l H NMR(CDCl3) S : 2.44<3H,s), 3.30<4H.tJ=5.5Hz), 3.68(4H t J=5 5Hz) 
4.01<3H,s), 5.26(lH,d), 5.65(lH,d). 6.30(lH,s), 6.39(2H,d), &81QHdd) 
8.53(lH,s) ^.111.00;. 

Mass(EI) m/z : Calcd for C22H28N4O4 412.2110, found 412.2102 
10 Example 76 

l-[(5-Isopropenyl-2-methoxy-6-methyl P vridin-3-vl) a minocarbonvI]-4- 
(3.5-dimethoxyphenyI)piperazine: 

-{[5-(l-Hydroxy-l-methylethyI)-2-methoxy-6-methylpyridin-3-yl) 
ammocarbonyl]}-4-(3,5-dimethoxy P henyl)pi I 3erazine was reacted by the 
15 same way with the example 73 to obtain the titled compound 
yield : 96% 



m.p. : &3-85X: 
1 



H NMR(CDCb)*: 2.01 (3H,s), 2.38(3H.s). 3.25(4H.t). 366(4Ht) 
3.78(6H,s), 3.99(3H,s), 4.86(lH,s), 5.30(lH.s), 6.11(3H.m), 6.90(i H s) 



20 8.18(lH,s) 



Example 77 

l-[(5-I S opro,Denyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonvlJ-4- 
(3.5-dimethylphenyl )piperazine: 

25 ^^S-^-Hydroxy-l-methylethyD^-methoxy-G-methylpyridin-S-vnamin 
ocarbonyl}-4-(3,5-dimethylphenyI)pi P erazine was reacted bv the same 
way with example 73 to obtain the titled compound 
yield : 93% 

m.p. : 140-142X: 

30 l H NMR(CDCb) 8 '• 2.01(3H,s). 2.29(6H.s), 2.28(3H,s). 3.23(4Ht) 

3.66(4H,t). 3.99(3H.s), 4.86(lH,s), 5.18(lH.s), 6.59(3H,m), 691(lHs) 
8.18(lH,s) n,S '" 

Example 78 

35 Ethyl 2-{l-[5-({[4-(3 t 5-dimethoxyphenyl) P iperazino3carbonvl}amino)-6- 
methoxy-2-methylpyridin-3-yl]ethoxy}acetate: 
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1 - {[5- ( 1 -Hydroxy )-2-methoxy-6-methy]pyridin -3-y Ilaminocarbonyl } -A - 
(3,5-dimethoxyphenyl)pipera2ine(0.5mmol) was dissolved in 
dimethylformamide(15ml) and NaH(18.5mg, 0.5mmol) was added and 
then the mixture solution was stirred at room temperature for 15min. 
5 Ethylbromoacetate(83.5mg, 0.5mmol) was added into the above mixture 
and stirred at room temperature for 3hours. The mixture was 
concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography(ethylacetate : hexane = 1:2) to 
obtain the titled compound. 
10 yield : 89% 
m.p. : oil phase 

*H NMR(CDCb) $ '• 1.25(3H,t). 1.34(3H,d), 2.42(3H,s>, 3.00(4H.t>. 
3.29(4H,t), 3.74(6H,s), 3.97<3H,s), 4.16(4H.s), 4.53UH,q), 
6.03(3H,m), 7.58UH,s) 

15 

Example 79 

4-{l-[5-({[4-(3,5-Dimethoxyphenyl)pipera2ino]carbonyl}amino)-6-methox 
y-2-methylpyridin-3-yl]ethoxy}-4-oxobutanoic acid: 

l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonvl} 
20 -4-(3.5-dimethoxyphenyl)pipera2ine(107mK. 0.25mmol) and 

dimethylaminopyridineOmg, 0.025mmol) were dissolved in pyridine and 
anhydrous succinic acid(50mg, 0.5mmo!) was added. The mixture was 
stirred at room temperature for 5hrs. Distilled water was added into the 
above mixture. The above solution was extracted with CH2CI2 and the 
25 organic phase washed with 1N-HC1 and then concentrated under the 
reduced pressure to remove the solvent. The concentrate was purified 
by column chromatography (dichloromethane : methanol = 20:1) to obtain 
the titled compound, 
yield : 78% 
30 m.p. : 158-160T: 

l H NMR(CDCb)5 : 1.42(3H,d), 2.43(3H,s), 2.61 (4H,m). 3.24(4H.t). 
3.66(4H.t), 3.76(6H.s), 3.95(3H,s), 5.94(lH,q). 6.04(3H,m), 6.89(1H s) 
8.13(lH.s) 

35 Example 80 

4- { 1 -[5-({ [4- (3,5-Dimethylphenyl)piperazino]carbonyl}amino)-6-methoxy- 
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2- methylpyridin-3-yl]ethoxy}-4-oxobutanoic acid: 

^^S-tl-hydroxyethyD^-methoxy-e-methylpyridin-S-ynamincxrarbonvl} 
-4-(3,5-dimethylphenyl)pipera2ine was reacted by the same wav with 
the example 79 to obtain the titled compound. 
5 yield : 76% 
m.p. : 138- 140 "C 

l H NMR(CDC1 3 ) <J : 1.43<3H,d>. 2.27(6H,s), 2.55(3H.s), 2.65(4Hm) 
3.24(4H.t), 3.69(4H.t). 3.95(3H.s), 5.95<lH,q). 6.60(3H.m), 6.88(lHs) 
8.11 (lH.s) ■■ a. 

10 

Example 81 

l-[(2-Methoxyguinolin-3-vl)aminocarbonyl]-4-(3.5-dimethoxvphenNl) 
piperazine: 

15 a) Phenyl N-(2-methoxyquinolin-3-yl)carbamate: 

3- Amino-2-methoxyquinoUne(4«, 23mmol) and phenyl 
chloroformate(4.04 B . 25mmol) were dissolved in dichloromethane and 
stared at room temperature for 2 hours. The above mixture wa« 
concentrated under the reduced pressure to remove dichloromeihane and 

20 Purified by column chromatography (hexane : ether =8:1) U) ()b iain the 
titled compound, 
yield : 75% 

: oil phase 

'H NMR <CDC1 3 ):<5 4.01<3H.s), 7.30(5H.s). 7.4K1H.D. 7.70(lHd) 
25 7.71 (lH.d ), 8.71 (lH.s) 

b) l-t<2-Melhoxyquinolin-3-yl)aminocarbonyI]-4-(3.5-dimethoxvphenvh 
piperazine: 

Phenyl N-(2-methoxyquinoUn-3-yl)carbamate(148m K . 0.5mmol> and 
30 1 < 3 .5-dimethoxyphenyl)piperazine(112mg. 0.5mmol) were dissolved in 
anhydrous tetrahydrofuran and DBU(117mK. 0.75mmol) was added. The 
solution was stirred at room temperature for 2 hours. The mixture was 
concentrated under the reduced pressure to remove tetrahvdrofuran and 
purified by column chromato B raphy(hexane : ether = 5:1) u, obiain the 
35 titled comix>und. 
yield : 81% 
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m.p. : 200-201°C 

J H NMR (CDCh): 6 3.31(4H.tJ=5.0Hz), 3.74(4H,t), 3.79(6H.s). 4.17(3H s) 
6.09(lH,s), 6.17(2H,s), 7.35(lH,t), 7.49(lH,t), 7.71(lH,d), 7.78(lHd) 
8.78(lH,s) 

5 Mass(EI) m/z : Calcd for C23H26N4O4 422.1954, found 422.1952 
Example 82 

l-[(2-Methoxyquinolm-3-yl)aminocarbonyI]-4-(3.5-dimethyIphenyl) 
piperazine: 

10 Phenyl N-(2-memoxyqumolin-3-yl)carbamate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 81 to obtain the titled compound, 
yield : 79% 
m.p. : 143-145°C 

15 'H NMR (CDCla):^ 2.30(6H,s), 3.29(4H,t), 3.80(4H,t), 4.18(3Hs) 
6.62(3H.m), 7.36<lH,t), 7.49(lH,t), 7.71(lH.d), 7.78QH.d). 8.79(lH.s) 
Mass(EI) m/z : Calcd for CzjHaMCfc 390.2055, found 390.2066 

Example 83 

20 1 -f (2 -Methoxyquinolin-3-yl)aminocarbonyl]-4-(2.3-dimethvlphenvl) 
piperazine: 

Phenyl N-(2-methoxyquinoUn-3-yl)carbamate and 
l-(2,3-dimethylphenyl)piperazine were reacted by the same wav with 
the example 81 to obtain the titled compound. 
25 Yield : 83% 

m.p. : 174-175^ 

*H NMR (CDCb): S 2.20(3H,s>, 2.39(3H,s), 3.28(4H.t), 3.69(4H t) 
3.93<3H.s), 5.98<lH,s). 6.30(lH,t), 6.37(lH.s), 6.39(lH,s), 6.63(lH.s) 

30 Example 84 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-difluorophenvl) 
piperazine: 

Phenyl N-(2-methoxyqumolin-3-yl)carbamate and 

l-(3.5-difluorophenyl)piperazine were reacted by the same wav with the 
35 example 81 to obtain the titled compound, 
yield : 78% 
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m.p. : 158-159X: 

'H NMR (CDCfc): S 3.32<4H,tJ=5.0Hz), 3.72(4H,U=5.0Hz), 4.19<3H s) 
6.29QH.S). 6.39(2H.d), 7.36<lH,t), 7.50(lH,t), 7.71(lH.d). 7.81<lHd) ' 
8.78(lH,s) ' J ' 

5 

Example 85 

l-[(2-Methoxyquinolin-3-yl)a m inocarbonyl]-4-(3.5-dichlorophenvl) 
piperazine-' 

Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
10 W3.5-dichlorophenyl)piperazine were reacted by the same wav with the 
example 81 to obtain the titled compound, 
yield : 56% 
m.p. : 156- 158 "C 

"H NMR (CDCl 3 ):«y 3.33(4H,t), 3.73(4H,t), 4.21(3H.s) 6.79(lHs) 
15 6.83(lH,d). 6.93QHA 7.26(lH.t). 7.38<lH,t), 7.52(lH.t), 7.71(lHd) 
7.83QH,d) 

Mass(EI) m/z : Calcd for CaHaJ^CfcCh 430.0963. found 430.0977 
Example 86 

20 ^ [(2 -Methoxyquinolin-3-yl)aminocarbonyl]-4-(2-fluorophenvl)pi 1 ^ 

I nenyl N-(2-methoxyquinolin-3-yl)carbamate and 

l-(2-fluorophenyl)pi P erdzine were reacted by the same wav with the 

example 81 to obtain the titled compound. 

yield : 81% 
25 m.p. : 156-158*0 

*H NMR (CDCb):* 3.18<4H,t). 3.74(4H.t). 4.18(3H.s). 6.99(2Hq) 
7.07(2H.m). 7.35(2H,m), 7.50(lH,t), 7.70(lH,d), 7.77(lRd) 

Example 87 
30 *- [(2 - M ethoxyqumol^^ 

Phenyl N-(2-methoxyquinoline-3-yl)carbamate and 

l-(2-chlorophenyl)piperazine were reacted by the same wav with the 

example 81 to obtain the titled compound. 

yield . 78^ 
35 m.p. : 79-80 *C 

'H NMR (CDCb): $ 3.32(4H,t), 3.74(4H.t), 4.20(3H.s), 6.82(2H.q). 
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6.94(2H,m), 7.34(2H,m), 7.48QH,d>, 7.70(lH.d), 7.78(lH,d) 
Example 88 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-chlorophenyl)piperazine: 
5 Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

l-(3-chlorophenyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound, 
yield : 73% 
m.p. : 97-98°C 

10 'H NMR (CDCb): S 3.31(4H,t). 3.73(4H,t), 4.18(3H.s), 6.82<lH,d), 
6.87(lH,d). 6.92(lH,s), 7.21(lH,t), 7.32(lH,s). 7.37(lH.t>. 7.51UH.t). 
7.70(lH,d), 7.78(lH,d), 8.80(lH,s) 

Example 89 

15 W(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-hydroxyphenyl) 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl Carbamate and 

l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound. 
20 yield : 75% 

m.p. : 190-191 1C 

'II NMR (CDCI3): § 3.33(4H,t), 3.80(4H.t). 4.19(3H.s). 6.47(lH.s). 
6G2(2H,s), 7.16(lH,t), 7.32(lH,s), 7.37(lH,t), 7.51 (lH,t), 7.72(lH.d) 
7.78(lH,d), 8.78(lH.s) 

25 

Example 90 

l-[(2-Methoxyquinolin-3-yI)aminocarbonyl]-4-(2-methoxyphenyl) 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)carbarnate and 
30 l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound, 
yield : 88% 
m.p. : 159-161 r 

l H NMR (CDCI3): S 3.28(4H,t) f 3.7K4H.0, 3.81(3H,s), 4.18(3H.s), 
35 6.52(2H,s), 6.62(lH,s), 7.23(lH,t), 7.31-7.53(3H.m), 7.72(2H.m), 8.81(lH.s) 
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Example 91 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(2-methylthiophenyI) 
piperazine: 

Phenyl N-(2-memoxyquinoIin-3-yl)carbamate and 
5 l-(2-methylthiophenyl)pi P erazine were reacted by the same way with 
the example 81 to obtain the titled compound, 
yield : 78% 
m.p. : 147-149X: 

l H NMR (CDCb): 8 2.44(3H,s), 3.07(4H,t), 3.75(4H,t). 4 18(3H s) 
10 7.13(3H,m), 7.18(lH.d). 7.39(2Hjn), 7.70(3H,m), 8.81(lH.s) ' ' 

Example 92 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-isoproix)xvphenvl) 
piperazine: 

15 Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

l-(3-isopropoxyphenyl)piperazine were reacted by the same wav with 
the example 81 to obtain the titled compound, 
yield : 93% 
m.p. : lll-ll3t: 

20 'H NMR (CDCb): 8 1.34(6H,d), 3.30(4H,t), 3.74(4H.t), 4 18(3H s) 
4.55(lH.m), 6.49(2H,s). 7.05(lH,s). 720{lH,t), 7.32(lH,s). 7 37QHO 
7.50(lH.t). 7.70(lH,d), 7.77(lH.d), 8.80(lH.s) 

Example 93 

25 1 ~ [(2 - M ethoxyquinolin-3-yl)aminocarbonyl]-4-(3-cyclopropvlmethoxv 
phenyDpiperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
l-(3-cyclopropylmethoxyphenyl)piperazine were reacted bv the same 
way with the example 81 to obtain the titled compound " 
30 yield : 90% 

m.p. : 146-147X: , 

l H NMR (CDCb): 8 0.36(2H.t). 0.65(2H,m), 1.28QH.m), 3 3K4H t) 
3.75(4H,t). 3.80(2H.d). 4.18(3H.s). 6.50(lH,s), 6.60(2H.s) 7l9(lHt) 
7.32(lH,s), 7.37(lH.t), 7.50(lH,t), 7.70(lH,d). 7.77(lH.d). 8.79(lHs)' 

35 

Example 94 
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l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(2-methoxy-5-methyI 
phenyDpiperazine: 

Phenyl N-(2-memoxyquinolin-3-yl)carbamate and 

l-(2-methoxy-5-methylphenyI)pipera2ine were reacted by the same way 
5 with the example 81 to obtain the titled compound, 
yield : 76% 
m.p. : 115-116X: 

J H NMR (CDCfe): S 2.30(3H,s), 3.14(4H,t), 3.75(4H,t), 3.87<3H,s), 
4.18<3H,s), 6.79<2H,m), 6.84(lH,d), 7.35(2H,m), 7.50(lH,t). 7.72(lHd) 
10 7.77(lH,d), 8.82(lH,s) 

Example 95 

1 -[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(2-methoxy-5-phenyl 
phenyDpiperazine: 

15 Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

l-(2-methoxy-5-phenylphenyl)piperazine were reacted by the same way 
with the example 81 to obtain the titled compound, 
yield : 77% 
m.p. : 122-123*0 

20 'H NMR (CDCb): 8 3.38(4H.t) 3.86(4H,t). 3.97(3H.s), 4.18(3H.s). 
7.05<2H,m), 7.34-7.45(6H.m), 7.50(lH.t). 7.56(2H,d), 7.71 (2H.d) 
7.78(2H,d), 8.88(lH,s) 

Example 96 

25 1 -t(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(5-methoxy-2-methyl 
phenyDpiperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

l-(5-methoxy-2-methylphenyl)piperazine were reacted by the same way 
with the example 81 to obtain the titled compound. 
30 yield : 82% 

m.p. : 128-1301C . 

l H NMR (CDCb): d 2.30(3H,s), 3.37(4H,t), 3.84(4H,t), 3.78<3H,s), 
3.97(3H,s), 7.05(2H t m), 7.13(lH,d), 7.38(3H,m), 7.62(lH,d), 7 80(1H s) 
8.88(lH,s) 

35 

Example 97 
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l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(l-naphthyl)pipera2ine: 
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
l-(l-naphthyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound. 
5 yield : 68% 
m.p. : 1 58-160 "C 

l H NMR (CDCfc):* 3.22(4H,t), 3.86(4H,t), 4.20(3H,s), 7.13(lHd) 
7.38(2H.m), 7.43<lH,t), 7.53(3H.m), 7.62(lH,d). 7.72(lH.d) 7 80(lHd) 
7.86QH,d), 8.24(lH,d), 8.84(lH,s) ' ' 



10 



Example 98 

1 -CN- (2-Methoxyquinolin-3-yl)-N-methylaminocarbonyl)-4- (3,5- 
dimethoxyphenyDpiperazine: 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxvphenyI) 
15 PU^erazinedOemg, 0.25mmol) was dissolved in dimethylformamide(15ml) 
and sodium hydride(6.0mg, 0.25mmol) was added and the solution was 
stirred at room temperature for 15 min. Iodomethane(35m«. 0.25mmol) 
was added to the above solution. The mixture was stirred at room 
temperature for 16 hours and concentrated under the reduced pressure 
20 to remove dimethylformamide. The concentrate was purified bv column 
chromatOfn-aphy(ethylacetate : hexane = 1:2) to obtain the titled 
compound, 
yield : 93% 



m.p. : 88-89X: 
i, 



25 'H NMR (CDCb): S 2.93(4H,t), 3.17(3H,s), 3.34(4H,t), 3.72(6H s) 

4.15(3H,t), 5.95(2H,s), 5.98(lH,s), 7.40(lH,t), 7.61(2H.m). 7 73QHs) 
7.84(lH,d) " 

Mass(El) rn/z : Calcd for C24H28N 4 04 436.2110, found 436.2105 
30 Example 99 

l-[N-Ethyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3.5-dimethox 
yphenyDpiperazine: 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxvphenyl) 
Piperazine(106m fi . 0.25mmol) was dissolved in dimethylformamide(15ml) 
35 and was sodium hydride(6.0mg. 0.25mmol) was added and the solution 
was stirred at room temperature for 15 min. lodoethane(35 mR , 
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0.25mmol) was added to the above solution. The mixture was stirred at 
room temperature for 16hours and concentrated under the reduced 
pressure to remove dimethylformamide. The concentrate was purified by 
column chromatography(ethylacetate : hexane = 1:2) to obtain the titled 
5 compound, 
yield : 91% 
m.p. : 118-120^ 

l H NMR (CDCh): S 1.16(3H,t), 2.89(4H.t), 3.30(4H,t). 3.63(2H.m), 
3.7K6H.S), 4.13<3H,s), 5.93(2H,s), 5.98(lH,s), 7.41(lH,t), 7.60(lH,t), 
10 7.66(lH,d), 7.71 QH.s), 7.84(lH,d) 

Mass(EI) m/z : Calcd for C2SH30N4O4 450.2227, found 450.2206 

Example 100 

1 -[N-Isopropyl-N-{2-methoxyo^moUn-3-yl)aminocarbonyl]-4- (3,5- 
15 dimethoxyphenyDphenyl: 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxyijhenyl) 
piperazine(106mg, 0.25mmol) was dissolved in dimethylformamide(15ml) 
and sodium hydride(6.0mg. 0.25mmol) was added and the reaction 
solution was stirred at room temperature for 15 min. 

20 2-Propyliodide(42mg, 0.25mmol) was added to the above solution. The 
mixture was stirred at room temperature for 16 hours and concentrated 
under the reduced pressure to remove the dimethylformamide. The 
concentrate was purified by column chromatography(ethylacetate : 
hexane = 1:2) to obtain the titled compound. 

25 yield : 87% 

m.p. : 123-125r 

*H NMR (CDCl3):<S 1.21 (6H,d), 2.79(4H.t), 3.29(4H,t). 3.70(6H.s), 
4.08(3H,s). 4.41(lH,m), 5.90(2H,s). 5.96(lH,s). 7.43(lH,t). 7.63(lH.t), 
7.69(lH.d), 7.75(lH,s), 7.83(lH,d) 

30 

Example 101 

1 -[N-Cyclopropylmethyl-N- (2-methoxyquinolin-3-yl)aminocarbonyl]-4 - 
(3,5-dimethoxyphenyl)piperazine: 

l-[{2-metJioxyquinolm-3-yl)aminocarbonyl]-4-(3.5-dimethoxyphenyl) 
35 piperazine(106mg, 0.25mmol) was dissolved in dimethylformamide(15ml) 
and sodium hydride(6.2mg, 0.26mmol) was added and the solution was 
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stirred at room temperature for 15 min. Bromomethylcyclopropane(22m g> 
0.26mmol) was added to the above solution. The mixture was stirred at 
room temperature for 16 hours and concentrated under the reduced 
pressure to remove dimethylformamide. The concentrate was purified bv 
5 column chromatography(ethylacetate : hexane = 1:2) to obtain the titled* 
compound, 
yield : 78% 
m.p. : 118-120X: 

'H NMR (CDCl3):<5 0.41(2H,m), 0.85(2H,m), 1.28<lH,m>, 2.88(4Ht) 
10 3.24(4H.t), 3.42<2H,d), 3.71<6H,s), 4.13(3H.s), 5.94(3H,s), 7 44(lHd) 
7.62(lH,d), 7.78(3H,m) ' ' 

Example 102 

l4N-Benzyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5- 
15 dimethoxyphenyDpiperazine-' 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3.5-dimethoxvphenyl) ■ 
P.perazine(114m g , 0.27mmol) was dissolved in dimethylformamide(15ml) 
and sodium hydride<6.6mg, 0.27mmol) was added and the solution was 
stirred at room temperature for 15 min. Benzylbromide(46m«, 0.27mmol) 
20 was added to the above solution. The mixture was stirred at room 

temperature for 16 hours and concentrated under the reduced pressure 
to remove dimethylformamide. The concentrate was purified bv column 
chromatography(ethylacetate : hexane = 1:2) to obtain the titled 
compound. 

25 y^ld : 90% 

m.p. : oil phase 

'H NMR (CDCI3): 8 2.92(4H,t), 3.39(4H,t), 3.72(6H.s). 4 13(3H s) 
4-79(2H.s), 6.01(3H,m). 7.21<lH,m), 7.25<2H,m), 7.33<3H,m), 7'.51<1H s) 
7-57(2H,m), 7.81(2H,d) 



30 



Example 103 

l-[N-(2-MethoxyquinoUn-3-yl)-N-methylaminocarbonyl]-4-(3.5-dimethvl 
phenyDpiperazine: 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3.5-dimethyIphenyl) 
35 PiPerazme was reacted by the same way with the example 98 to obtain 
the titled compound. 
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yield : 92% 
m.p : 142-143 TC 

'H NMR (CDCla):* 2.27<6H,d), 2.90(4H,t), 3.17(3H,s), 3.34<4Ht) 
4.15(3H,s), 6.41(2H,s), 6.49(lH,s), 7.40(lH,t), 7.63(lH,t), 765(lHd) 
5 7.73QH.S), 7.84(lH,d) 

Mass(EI) m/z : Calcd for C^aMCfe 404.2212, found 404.2225 

Example 104 

l-[N-Ethyl-N-(2-methoxyquinoUn-3-yl)arninocarbonyl]-4-(3,5-dimethyI 
10 PhenyDpiperazine.' 

l-[(2-Methoxyqumolin-3-yl)aminocarbonyl]-4-(3 > 5-dimethvIphenyl) 
Piperazine was reacted by the same way with the example 99 to obtain 
the titled compound, 
yield : 89% 
15 m.p. : 84-86 "C 

'H NMR (CDCfe):* 1.16(3H,t), 2.21 (6H.s). 2.87(4H,t), 3.30(4H t) 
3.64(2H,q) t 4.13(3H,t), 6.40<2H,s), 6.48(lH.s), 7.40(lH,t) 7 62QHO 
7.66(lH,d), 7.71(lH,s), 7.84(lH,d) 

2o Example 105 

l-[N-IsopropyI-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine- 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethvlphenyl) 
Piperazine was reacted by the same way with the example 100 to 
25 obtain the titled compound, 
yield : 84% 
m.p. : 114-115T: 

J H NMR (CDCb):5 1.21(6H,d), 2.20(6H,s), 2.77(4H.t). 328(4Ht) 
4.08(3H,s), 4.39(lH,m>, 637<2H,s) f 6.46(lH,s), 7.41(lH,t), 763(lHt) 
30 7.69(lH,d>. 7.75(lH,s), 7.83(lH,d) 

Example 106 

l-[N-Benzyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5- 
dimethylphenyDpiperazine: 

35 1 -f(2-Methoxyquinolm-3-yl)aminocarbonyl]-4-(3 t 5-dimethvlphenyl) 
Piperazine was reacted by the same way with the example 102 to 
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obtain the titled compound, 
yield : 90% 
m.p. : oil phase 

l H NMR (CDCb):* 2.24(6H,s), 2.87(4H.t), 3.31 (4H.t). 4.13<3H.s), 
5 4.80(2H,s), 6.42(3H,s), 7.49(lH,t), 7.62(2H.m), 7.72(2H,m) 

Example 107 

l-[N-(2-Methoxyquinolin-3-yl)-N-methylaminocarbonyl]-4-(3- 
isopropoxyphenyDpiperazine: 

10 1 -[<2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-isopropoxyphenyl) 

piperazine was reacted by the same way with the example 98 to obtain 
the titled compound, 
yield : 92% 
m.p. : oil phase 

15 'H NMR (CDCb): S 1.28<6H,d), 2.97(4H.t), 3.18(3H,s), 3.37(4H,t), 

4.14(3H.s). 4.49(lH,m), 6.41 (3H,m), 7.13(lH.m). 7.40(lH,t). 7.62QH t) 
7.66(lH,d), 7.74(lH.s), 7.84(lH,d) 

Example 108 

20 1 -tN-Ethyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3- 
isopropoxyphenyDpiperazine: 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-isopropoxyphenyl) 
piperazine was reacted by the same way with the example 99 to obtain 
the titled compound. 
25 yield : 87% 

m.p. : oil phase 

'H NMR (CDCI3): 6 1.16(3H,t), 1.34(6H.d), 2.89(4H,t), 3.30(4H.t), 
3.63(2Hjn>, 4.13(3H,s), 4.55(lH,m), 6.49(2H.s), 7.05(lH.s), 7.20QH,t), 
7.32(lH,s), 7.37(lH,t), 7.50(lH,t), 7.70(lH,d), 7.77(lH.d), 8.80(1H s) 

30 

Example 109 

l-[(2-Methoxyquinolin-3-yl)aminothiocarbonyl]-4-(3,5-dimethoxyphenyI) 
piperazine: 

Phenyl N-{2-methoxyquinolin-3-yl)thiocarbamate(56mg, 0.5mmol) and 
35 l-(3,5-dimethoxyphenyl)piperazine(lllmg, 0.5mmol) were dissolved in 
anhydrous tetrahydrofuran and DBUU17mg. 0.75mmol) was added. The 
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reaction solution was stirred at room temperature for 2 hours. The 
above solution was concentrated under the reduced pressure to remove 
tetrahydrofuran and concentrated was purified by column 
chromatography (Hexane : ether = SI) to obtain the titled compound. 
5 yield : 76% 
m.p. : 171-1721C 

'H NMR (CDCb):* 3.41(4H,t), 3.81(6H,s), 4.17(3H,s), 4.21(4H,t). 
6.12(lH,s), 6.20(lH,d), 7.38(lH,t), 7.54(lH.t), 7.74(lH.d). 7.81 (lH.d). 
8.96(lH,s) 

10 

Example 110 

l-[(2-Methoxyquinolin-3-yl)aminothiocarbonyl]-4-(3,5-dimethylphenyl) 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
15 l-(3 t 5-dimethylphenyl)piperazine were reacted by the same way with 
the example 109 to obtain the titled compound, 
yield : 79% 
m.p. : 170-171 1C 

l H NMR (CDCb): S 2.30(6H,s), 3.38(4H,t), 4.09(3H.s), 4.17(4H.t). 
20 6.63(3H.m), 7.38(lH,t), 7.54(lH,t), 7.72(lH.d), 7.81 (lH.d), 8.96(lH,s> 

Example 111 

1 -[(2-Methoxyquinolin-3-yl)aminothiocarbonyl]-4- (3,5-difluorophenyl ) 
piperazine: 

25 Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 

l-(3,5-difluorophenyI)piperazine were reacted by the same way with the 
example 109 to obtain the titled compound, 
yield : 78% 
m.p. : 140-1421C 

30 'H NMR (CDCb): 6 3.44(4H f t), 4.20<4H,t), 4.25(3H,s), 6.33(2H,m). 

6.45(lH,d), 7.41(lH,t), 7.56(lH^n), 7.72<lH,m), 7.97(lH,m). 8.96(lH,s) 

Example 112 

l-[(2-Methoxyquinolin-3-yl)aminothiocarbonyl]-4-(3,5-dichlorophenyl) 
35 piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
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l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 

example 109 to obtain the titled compound, 
yield : 62% 
m.p.: 181 -183 TC 

5 l H NMR (CDCI 3 ): S 3.44(4H.t), 4.20(4H.t), 4.26(3H,s), 6.77QH s) 
6.88(2H,t), 7.41(lH,t), 7.59(lH t t), 7.70(2H,m), 8.01(lH.t), ail(lHs) 
8.93(lH,s) * ' 

Example 113 

10 1 -t< 2 -Methoxyquinolin-3-yl)aminothiocarbonyl]-4-{3-methoxyphenyl) 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
l~(3-methoxyphenyl)piperazine were reacted by the same way with the 
example 109 to obtain the tided compound. 
15 yield : 81% 

m.p. : oil phase 

*H NMR (CDC1 3 ): 6 3.17(4H,t). 3.89<3H.s). 4.17(4H.t), 6.90(4H m) 
7.34(lH.t), 7.48(lH.t). 7.70(lH,d). 7.77(lH,d), 8.80(lH,s) 

20 Example 114 . 

l-[(2-Methylquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxyphenvr) 
piperazine: 

a) Phenyl N-(2-methylquinolin-3-yl)carbamate: 

25 3-amino-2-methylquinoline(4g, 25mmol) and phenyl chloroformate(4.04«. 
25mmol) were dissolved in methylene chloride and then was stirred at 
room temperature for 2 hrs. The mixture solution was concentrated 
under the reduced pressure to remove methylene chloride and purified 
by column chromato B raphy(ethylacetate : hexane = 1:10) to obtain the 

30 titled compound, 
yield : 88% 

'H NMR (CDCb): S 2.77(3H.s), 7.30-7.53(9H,m). 8.67(lH,s) 

b) l-[(2-MethylquinoUn-3-yl)aminocarbonyl]-4-(3 > 5-dimethoxyphenyl) 
35 piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate(140m C , 0.5mmol) and 
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l-(3 t 5-dimethoxyphenyl)piperazine(112mg, O.Smmol) were dissolved in 
tetrahydrofuran and DBU(117mg, 0.75mmol) was added and then the 
mixture was stirred at room temperature for 2 hrs. The above solution 
was concentrated under the reduced pressure to remove tetrahydrofuran 
5 and purified by column chromatography(ethylacetate : hexane = 1:2) to 
obtain the titled compound, 
yield : 84% 
m.p. : 199-200 "C 

l H NMR (CDCb): 8 2.81 <3H,s). 3.30(4H,t), 3.76(4H,t), 3.80(6H.s), 
10 6.08(lH,s), 6.12(2H,d). 7.48(lH.t), 7.62(lH,t), 7.71(lH.d), 8.03QH.d), 
8.59(lH.s) 

Example 115 

l-[(2-Methylquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethylphenyl) 
15 piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 114 to obtain the titled compound, 
yield : 86% 
20 m.p. : 230-232TC 

J H NMR (CDC1 3 ): 8 2.31 (6H.s), 2.82(3H,s), 3.29(4H,t). 3.76(4H.t). 
6.60(3H,s), 7.49(lH,t), 7.63(lH,t), 7.73(lH,d), 8.05(lH.d), 8.61(lH,s) 

Example 116 

25 l~[(2-methylquinolin-3-yl)aminocarbonyl]-4-(2,3-dimethylphenyl) 
piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 
l-(2,3-dimethylphenyl)piperazine were reacted by the same way with 
the example 114 to obtain the titled compound. 
30 yield : 81% 

m.p. : 169-170'C 

*H NMR (CDCI3): 8 2.28(6H,d), 2.84(3H.s), 3.00(4H.t), 3.76(4H.t). 
6.94(2H,m), 7.11(lH,t), 7.49(lH,t), 7.63(lH,t), 7.72(lH,d). 
8.07(lH,d), 8.64(lH.s) 
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Example 117 

l-[(2-Methoxyqiiinolin-3-yl)aminocarbonyl]-4-(3,5-difluorophenyl) 
piperazine: 

Phenyl N-(2-methylqxiinolin-3-yl)carbamate and 
5 l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound, 
yield : 81% 
m.p. : 238-240X: 

! H NMR (CDCb): 8 2.81(3H,t), 3.34<4H,t), 3.77(4H.t), 6.32(lH.t) 
10 6.39(2H,d), 7.49(lH,t), 7.63QH.O, 7.72(lH,d), 8.03(lH.d). 8.58<lH,s) 

Example 118 

1 -[(2-MethylquinoUn-3-yl)aminocarbonyl]-4- (3,5-dichlorophenyl) 
piperazine: 

15 Phenyl N-(2-methylquinolin-3-yl)carbamate and 

l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound, 
yield : 65% 
m.p. : 247-249 "C 

20 'H NMR (CDCb): 8 2.79(3H,s), 3.33(4H t t) t 3.75(4H.U. 6.78(2H.s) 
6.87(lH.s). 7.49(lH,t). 7.63(lH t t), 7.72(lH,d), 8.56(lH,s) 

Example 119 

l-[(2-MethylquinoUn-3-yl)aminocarbonyl]-4-(2-methoxyphenyl) 
25 piix:razine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 

l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound, 
yield : 83% 
30 m.p. : 135-1361C 

'H NMR (CDCb)U 2.82(3H,s), 3.18(4H,t), 3.79(4H.t). 3.91 (3H.s). 

6.88(lH.d), 6.97(2H,s), 7.07(lH,m), 7.48(lH,t), 7.62(lRt). 7 72(lHd) 

8.04(lH.d), 8.63(lH,s) 

35 Example 120 

l-[(2-Methylquinolin-3-yl)aimnocarbonyl]-4-(2-fluorophenyl)pi,,erazine: 
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Phenyl N-(2-methylquinolin-3-yl)carbamate and 
l-(2-fluorophenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound, 
yield : 84% 
5 m.p. : 201 -203 *C 

J H NMR (CDCb):S 2.84<3H,s), 3.20(4H,t), 3.80<4H,t), 6.99(2H,m). 
7.07(2H.m), 7.49UH,t), 7.62(lH.t), 7.71 (lH.d), 8.04(lH,d), 8.62(lH t s) 

Example 121 

10 l-t(2-MethylquinoUn-3-yl)aminocarbonyl]-4-(2-chlorophenyl)pi|x;ra2in< 
Phenyl N-(2-methylquinolin-3-yl)carbamate and 

l-(2-chlorophenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound, 
yield : 72% 
15 m.p. : 180-18HC 

'H NMR (CDCl3):<? 2.83(3H,s), 3.16(4H.t). 3.80(4H.t), 7.04(3H.m), 
7.40(lH,d), 7.49(lH,t), 7.63(lH.t), 7.71(lH,d), 8.05UH.d), 8.62(lH.s) 

Example 122 

20 1 -K2-Methylquinolin-3-yl)aminocarbonyl]-4-(2-methylthiophenyl) 
piix;razine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 

3-(2-methylthiophenyl)piperazine were reacted by the same way with 
the example 114 to obtain the titled compound. 
25 yield : 76% 

m.p. : 165-1661C 

'H NMR (CDCb):tf 2.45(3H,s), 2.85(3H,s), 3.11 (4H,t), 3.79(4H.t). 
7.05(llim) t 7.15(3H,d). 7.49(lH,t), 7.63(lH,t). 7.69(lH,d), 8.07(lH.d) 
8.62(lH,s) 

30 

Example 123 

1 -[(2-Methylquinolin-3-yl)aminocarbonyl]-4- (2-methoxy-5-methyl 
phenyDpiperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 
35 l-(2-methoxy-5-methylphenyl)piperazine were reacted by the same w 
with the example 114 to obtain the titled compound. 
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yield : 80% 
m.p. : oil phase 

*H NMR (CDCb): 8 2.30(3H.s), 2.72(3H,s), 3.17(4H.t). 3.70(4H.t) 
3.87<3H,s), 6.77<lH,s), 6.82(2H,s), 7.73(4Rm), 8.60(lH,s) 

5 

Example 124 

l-[(2-Methylq^inolm-3-yl)am^ 
Phenyl N-(2-methylquinolin-3-yl)carbamate and 
l-d-naphthyDpiperazine were reacted by the same way with the 
10 example 114 to obtain the tided compound, 
yield : 64% 
m.p. : 220-222 *C 

'H NMR (CDCb): S 2.83(3H,s), 3.23(4H.t), 3.80(4H,t), 6.91(lH,s), 
7.12(lH.d), 7.44(lH f d), 7.50(3H,m), 7.61 (2H.m). 7.73<lH,d). 7.86(lHd) 
15 8.05(lH,d), 8.23(lH,d), 8.64(lH,s) 

Example 125 

l-[(2-Methylquinolin-3-yl)aminothiocarbonyl]-4-(3.5-dimethoxyphenyl) 



20 



30 



piperazine: 



a) Phenyl N-(2-methylquinolin-3-yl)thiocarbamate: 
3-Amino-2-methylquinoline(4g, 25mmol) and phenyl 

chlorothionoformate(4.32g, 25mmol) were dissolved in methylene chloride 
and then was stirred at room temperature for 2hours. The mixture 
25 solution was concentrated under reduced pressure to remove methylene 
chloride and purified by column chromatography (ethylacetate : hexane - 
1 : 2) to obtain the titled compound, 
yield : 78% 

'H NMR (CDCb): S 2.77(3H,s), 7.09-7.90(9H,m), 9.14(lH.s) 



b) 

l-[(2-Metiiylquinolin-3-yl)ammomiocarbonyl]-4-(3.5-dimethoxyphenyl) 
piperazine: 

Phenyl N-(2-methylquinolin-3-yl)thiocarbamate(147mg, 0.5mmol) and 
35 l-(3,5-dimethoxyphenyl)piperazine(112mg. 0.5mmol) were dissolved in 
anhydrous tetrahydrofuran and DBU(117mg, 0.75mmol) was added and 
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then the mixture was stirred at room temperature for 2 hrs. The above 
solution was concentrated under the reduced pressure to remove 
tetrahydrofuran and purified by column chromatography (ethylacetate : 
hexane = 1 : 2) to obtain the titled compound. 
5 yield : 86% 
m.p. : 211 -212 t 

'H NMR (CDCb): 6 2.81 (3H,s), 3.35(4H,t), 3.79(6H,s), 4.14(4H,t), 
6.07<3H,s), 7.49(2H,t), 7.68(2H,m), 8.01 (lH.s). 8.07(lH,d) 

10 Example 126 

l-[(2-Methylquinolin-3-yl)aminothiocarbonyl]-4-(3,5-dimethylphenyl) 
piperazine: 

Phenyl N-(2-methylquinolin-3-yl)thiocarbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
15 the example 125 to obtain the titled compound, 
yield : 81% 
m.p. : 196-197r 

'I-I NMR (CDCb): S 2.27(6H,s), 2.81 (3H,s). 3.31 (4H.O. 4.1K4H.O. 
6.53(2H,s), 6.58(lH,s), 7.48(2H,t), 7.67(2H,m), 7.96(lH.s). 8.04(lH.d) 

20 

Example 127 

l-[(2-Methylquinolin-3-yl)aminothiocarbonyl]-4-(3.5-difluorophenyl) 
piperazine: 

Phenyl N-(2-methylquinolin-3-yl)thiocarbamate and 
25 l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 125 to obtain the titled compound, 
yield : 74% 
m.p. : 211-213t: 

'H NMR (CDCb): $ 2.85(3H.s), 3.43(4H,t), 4.22(4H,t), 6.33(2H,m), 
30 7.49(lH,t), 7.64(lH,d). 7.72(lH,t), 8.16(2H,m) 

Example 128 

l-{[2-(Pyridin-2-yl)quinolin-4-yl]aminocarbonyl}-4-(3 f 5- 
dimethoxyphenyDpiperazine: 

35 Phenyl N-[2-(pyridin-3-yl)quinoUn-4-yl]carbamate(171mg. 0.5mmol) and 
l-(3.5-dimethoxyphenyl)piperazine(lllmB.* 0.5mmol) were dissolved in 
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anhydrous tetrahydrofuran and DBU(117mg. O.TSmmol) was added and 
fen to. mature was stirred at room temperature for 2hrs. The above 

TrlZ T U " der assure to remove 

etrahydrofuran and purified by column chromatoBraphy 

5 yield ~ ha " e : methanO,=20:1) to «"*■» 'ha titled compound. 
m.p. : 97-98 "C 

'H NMR (CDCfe):* 3.34<4H,t), 3.79(6H.s), 3.90(4H,t), 6 07(lH s) 
6.12(2H,s), 7.43(iat). 7.50(lH,t), 7.68(lH,t), 7.93C1H t) 8^aH d ) 
10 8.59(lH,d), 8.80(lH.d), 8.98(lH,s) 8.26(lH.d), 

Mass(EI) m/z : Calcd for CaHz.NsQs 517.2113. found 517.3244 
Example 129 

l-{[2-(Pyridin-3-yl)quinolin-4-yl]aminocarbonyl}-4-(35- 
15 dl methoxyphenyl)piperazine: 

^«rH N " t l" Pyri ?" 3 " y ' )Win0lin " 4 " yl,Carbamate<171m «- and 
(S.S-d.methoxyphenyDpiperazineHllmB. 0.5mmol) were dissolved in 

then the mixture was stared at room temperature for 2 hours The 
20 above soluuon was concentrated under the reduced pressure ,„ remove 
etrahydrofuran and purified by column chn,mato K raphv 

yt'd X ha " e : methan ° 1 * aM> ,0 ° btain ' he Ut,ed co ™ 
m.p. : 95-96r 

25 'H NMR (CDCW.S 3.36(4H.t), 3.87(6H,s), 3.90(4H.t), 6.08(lHs) 

8 7 ml' ™ X 7 ' 71<1H ' tX 7 - 93(1H ' t) ' 825 < 1H ' d >- ™> 
8.67(lH,s), 8.73(lH,d). 9.35<lH,s) 

Example 130 

(a-S-dunethoxyphenyDpiperazinedllmB. 0.5mmol) were dissolved in 
-hydrous tetrahydmfuran ar,d DBUdHme, O.TSmmoD was added Tne 
35 resu.„n B mixture was stirred at mom temperature for 2 hours 

concentrated under the reduced pressure to remove tetrahydrefurun and 
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purified by column chromatography (ethylaetate : hexane = 1:1) to 
obtain the titled compound, 
yield : 61% 
m.p. : oil phase 

5 *H NMR (CDCfe):* 3.37(4H t t), 3.59(6H.s), 3.97(4H,t). 7.01 (3H.m), 
7.49QH.t), 7.69(lH.t), 7.93QH.t), 8.20(lH,d), 8.52(lH,d). 8.64(1H s) 
8.71(lH,d), 9.35(lH,s) 

Example 131 

10 1 -^2-(Pyridin-3-yl)quinolin-4-yl]ammocarbonyl}-4-(3.5-dimethylphenyl) 
piperazine: 

Phenyl N-[2-(pyridm-3-yl)quinolin-4-yl]carbamate(171mtj. O.Smmol) and 

l-(3,5-dimethylphenyl)piperazine(95mg, 0.5mmol) were dissolved in 

anhydrous tetrahydrofuran and DBU(117mg, 0.75mmol) was added. The 
15 resulting mixture was stirred at room temperature for 2 hours. 

concentrated under the reduced pressure to remove tetrahydrofuran. and 

purified by column chromatography (ethylacetate : hexane =1.1) lo 

obtain the titled compound. 

yield : 64% 
20 m.p. : 211 -213 *C 

J H NMR (CDCfc):* 2.31(6H,s), 3.32(4H,t), 3.85(4H,t). 6.61 (3H.s). 

7.47(lH,t), 7.55(lH.t). 7.72(lH,t), 7.86(lH.t), 8.25(lH.d). 8.53(lH.d) 

8.66(lH,s), 8.72(lH,d), 9.37(lH,s) 

25 Example 132 

l-[N-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylamin(x:arbonyl]-4- 
(3,5-dimethoxyphenyl)piperazine: 

l-[(5.6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3.5- 
dimethoxyphenyDpiperazinedOOmg, 0.25mmol) was dissolved in 

30 dimethylformamide(15ml) and thereto sodium hydride(6.0mg. 0.25mmol) 
was added. The resulting mixture was stirred at room temperature for 
15 min and thereto iodomethane(35mg, 0.25mmol) was added. The 
resulting mixture was stirred at room temperature for 16 hrs, 
concentrated under the reduced presssure to remove dimethylformamide. 

35 and purified by column chromatography(ethylacetate : hexane=l:2) to 
obtain the titled compound. 
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yield : 94% 
m.p. : oil phase 

'H NMR(CDCl3)5: 2.17<3H,s), 2.38(3H,s), 2.92(4H.t), 3.04(3Hs) 
3.29(4H,t). 3.74<6H,s), 3.96(3H,s), 6.00<3H,m). 7.08(lH.s) 

5 

Example 133 

l-[N-Ethyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyI]-4- 
(3,5-dimethoxyphenyl)piperazine: 

1 -tt5.6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3 5- 
10 dimethoxyphenyDpiperazinedOOmg, 0.25mmol) was dissolved in 

d.methylforrnamide(15ml> and thereto sodium hydride<6.0m fi . 0.25mmol) 
was added, followed by stirring at room temperature for 15 min and 
then iodoethane(39.2mg. 0.25mmol) was added. The resulting mixture 
was stirred at room temperature for 16 hrs. concentrated under the 
15 reduced pressure to remove dimethylformamide, and purified bv column 
chromatography(ethylacetate : hexane=l:2) to obtain the titled compound 
yield : 86% 

m.p. : oil phase 

'H NMR(CDCb)a: 1.08(3H.t), 2.04(3H,s), 2.38<3H,s). 2.90(4H t) 
20 3.26(4H,t). 3.52(2H,q), 3.74(6H,s), 5.99(3H.m). 706<lH.s> 

Example 134 

l-[N-lsop ro pyl-N-(5,6-dimethyl-2-methoxypyridm-3-yl)^ 
4 - (3.5-dimethoxyphenyl)piperazine: 

25 I_[(5 « 6 - D iniethyl-2-methoxypyridm-3-yl)aminocarbonyl]-4-(3 5- 
dimethoxyphenyl)piperazine(100mg, 0.25mmol) was dissolved in 
dimethylformamidedSml) and thereto sodium hydride(6.0m K , 0.25mmol) 
was added, followed by stirring at room temperature for 15 min and 
then 2-»odopropane(42mg, O^Smmol) was added. The resulting mixture 

30 was stirred at room temperature for 16 hrs, concentrated under the 

reduced pressure .to remove dimethylformamide, purified bv column 

chromatography( e thylacetate : hexane=l:2) to obtain the titled compound 
yield : 78% 

m.p. : oil phase 

35 l U NMR(CDCl3)<>: 1.13<6H,d), 2.19<3H,s), 2.38(3H.s). 2.82(4Ht) 

3.2G(4H.t). 3.74(6H,s). 3.89(3H.s). 4.27(lH.m). 6.06(lH,s). 6.10(2H.d). 
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7.07(lH,s). 8.14(lH,s) 

Mass(EI) m/z : Calcd for C24H34N4O4 442.2580, found 442.2538 
Example 135 

5 1 -fN-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylarninocarbonyl]-4- 
(3,5-dimethylphenyl)piperazine: 

l-[(5.6-Dimethyl-2-methoxypyTi(iin-3-yl)aminocarbonyI]-4-(3,5-dimethyl 
phenyl)piperazine was reacted by the same way with the example 132 
to obtain the titled compound. 
10 yield : 97% 

m.p. : oil phase 

'H NMR(CDC1 3 )*: 2.15(6H,s). 2.23(3H.s). 2.37(3H,s), 2.89(4H.t), 
3.04(3H,s), 3.30(4H,t), 3.97(3H,s), 6.46(3H.m). 7.08(lH.s) 

15 Example 136 

l-[N-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylaminocarbonyl]-4- 
(2-methoxyphenyl)piperazine: 

l-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-methoxyph 
enyDpiperazine was reacted by the same way with the example 132 to 
20 obtain the titled compound, 
yield : 94% 
m.p. : 131-132°C 

'M NMR(CDCb) S : 2.16(3H,s), 2.38(3H, S ). 2.80(4H.t), 3.05(3H.s). 
3.35(4H,t), 3.82(3H,s), 3.97(3H,s), 6.83(4H,m), 7.08(lH,s) 

25 

Exaimple 137 

l-[N-Ethyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- 
(2-methoxyphenyl)piperazine: 

l-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-methoxyph 
3 0 enyDpiperazine was reacted by the same way with the example 133 to 
obtain the titled compound, 
yield : 87% 
m.p. : 112-1 13°C 

'H NMR(CDCb) 6 : 1.08(3H,t), 2.16(3H,s). 2.38(3H,s), 2.77(4H.t). 
35 3.31(4H,t), 3.58(2H,q), 3.81(3H,s), 3.96(3H.s). 6.88(4H.m), 7.06(lH,s) 
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Example 138 

l-[N-Ben2yl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- 
te-methoxyphenyl^perazine.* 

l-[(5,6-DimethyI-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2- 
5 methoxyphenyl)piperazine(100mg, 0.27mmol) was dissolved in 

dimemylformamide(15ml) and thereto sodium hydride(6.5mg, 0.27mmol) 
was added, followed by stirring at room temperature for lhr, and 
successively benzyl bromide(46.2mg, 0.27mmol) was added. The 
resulting mixture was stirred at room temperature for 16 hrs, 
10 concentrated under the reduced pressure and purified by column 
chromatography(ethylacetate : hexane = 1: 2) to obtain the titled 
compound, 
yield : 93% 
m.p. : oil phase 

15 J H NMR(CDCb) S : 2.08(3H,s), 2.35(3H,s), 2.85(4H.t), 3.32<4H t) 
3.81 (3H,s), 3.96(3H,s), 4.76(2H,s), 6.96(4H,m), 7.41 (5H.m) 

Example 139 

l-[N-Cyclopropyl m ethyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl) 
20 aminocarbonyl3-4-(2-methoxyphenyl)piperazine: 

l-[(5.6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2- 
methoxyphenyDpiperazinedOOmg. 0.26mmol) was dissolved in 
dimethylformamide(15ml) and thereto sodium hydride(6.2mg, 0.26mmol) 
was added, followed by stirring at room temperature for 15 min. and 

25 successively bromomethylcyclopropane(21.8mg, 0.26mmol) was added. 
The resulting mixture was stirred at room temperature for 16 hrs, 
concentrated under the reduced pressure and purified by column 
chromatography(ethylacetate : hexane = 1: 2) to obtain the titled 
compound. 

30 yield : 78% 

m.p. : oil phase . 

'H NMR(CDCb) S : 0.34(2H,m), 0.49(2H,m), 1.35(lHjn), 2.85(4Ht) 
3.28(4H,t), 3.40(2H.s). 3.89(3H,s), 3.97(3H,s). 6.97(4H.m), 7.11(lH,s) 

35 Example 140 

l-tN-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylaminocarbonyl]-4- 
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(5-methoxy-2-methylphenyl)piperazine: 

1- [(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(5-methoxy- 

2- methylphenyDpiperazine was reacted by the same way with the 
example 132 to obtain the titled compound. 

5 yield ■: 74% 
m.p. : 91-93°C 

l H NMR(CDCl3) $ : 2.15(3H,s). 2.18(3H,s), 2.39(3H,s). 2.67(4H.t). 
3.05(3H,s), 3.30(4H,t), 3.75<3H,s), 3.97(3H,s), 6.48(3H,m). 7.10(lH,s) 

10 Example 141 

1 -[N-Ethyl-N- (5 > 6-dimethyl-2-methoxypyridin-3-yl)aminocarbony I] -4- 
(5-methoxy-2-methylphenyl)piperazine: 

1- [(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbony]]-4-(5-methoxy- 

2- methylphenyl)piperazine was reacted by the same way with the 
15 example 133 to obtain the titled compound. 

yield : 94% 
m.p. : oil phase 

J H NMR(CDCl3) 8 : 1.09(3H,t), 2.15(3H,s), 2.18(3H,s). 2.39(3H,s), 
2.60(4H.t), 3.27<4H,t), 3.59(2H t q). 3.75(3H,s), 3.96(3H.s). 6.45(3H.m), 
20 7.08(lH,s) 

Example 142 

1- [N-Benzyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- 
(5-methoxy-2-methylphenyl)pipera2ine: 

25 1 -[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbony l]-4-(5-methoxy- 

2- methylphenyl)piperazine was reacted by the same way with the 
example 138 to obtain the titled compound. 

yield : 97% 
m.p. : oil phase 

30 *H NMR(CDCl3>ff: 1.25(3H,t), 2.08<3H,s), 2.14(3H.s), 2.35(3H.s), 
2.60(4H,t), 3.32(4H,t). 3.74(3H,s), 3.95(3H,s), 4.66(2H.s). 6.44<4H.m), 
6.96(5H,m), 7.12(lH,s) 

Example 143 

35 1 -tN-(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)-N-methylamino 
carbonyl] -4- (3,5-dimethoxyphenyl)piperazine: 
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l-[(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyDpiperazine was reacted by the same way with the 
example 132 to obtain the tided compound, 
yield : 87% 
5 m.p. : 78-79°C 

'H NMR<CDCl3> S : 1.14(3H.t). 2.41 (3H,s), 2.52(2H,q), 2.91 (4Ht) 
3.02(3H.s), 3.28(4H,t), 3.74<6H,s), 3.98(3H,s), 5.98(3Hjn), 7.11(lHs) 
Mass(EI) m/z : Calcd for C23H32N4O4 428.2423, found 428.2434 

10 Example 144 

l-[N-(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)-N-methvlamino 
carbonyl]-4-(3,5-dimethylphenyl)pipera2ine: 

l-[(5-Emyl-2-memoxy-6-memylpyridm-3-yl)aminocarbonyl]-4- 
(3,5-dimethylphenyDpiperazine was reacted by the same wav with the 
15 example 132 to obtain the titled compound, 
yield : 84% 
m.p. : 86-87°C 

'H NMR(CDCb)<y: 1.14(3H.t), 2.23(6H.s), 2.45(3H.s). 2.58(2Hq) 
2.87(4H,t), 3.05(3H.s), 3.30(4H,t), 3.98(3H.s), 6.46<3H,m). 7.11(lHs) 
Mass(EI) m/z : Calcd for C23H32N4O2 396.2525, found 396.2575 

Example 145 

1- [N-Ethyl-N-(5-ethyl-2-memoxy-6-methylpyridin-3-yl)aminocarbonvI] 
-4 - (3,5-dimethylpheny Dpiperazine: 

25 1 -[<5-Emyl-2-memoxy-6-memylpyridin-3-yl)aminocarbonvl]-4- 

(3,5-dimethylphenyl)piperazine was reacted by the same wav with the 
example 133 to obtain the titled compound, 
yield : 86% 
m.p. : 84-85°C 

30 'H NMRCCDCb) S : 1.13(6H,m), 2.23(6H.s), 2.41(3H.s). 2.58(2H q) 

2- 85(4H,t). 3.26(4H,t), 3.46(2H,q), 3.96(3H,s), 6.45<3H.m), 7.08(lH.s) 

Example 146 

l-[N-(2-Methoxy-6-methyl-5-propylpyridin-3-yl)-N-methvlamino 
35 carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 

l-[(2-Methoxy^-memyl-5-propylpyridui-3-yl)aminocarbonyl]-4- 



20 
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(3,5-dimethylphenyDpiperazine was reacted by the same way with the 
example 132 to obtain the titled compound, 
yield : 89% 
m.p. : oil phase 

5 X H NMR(CDCb) 6 : 1.01 (3H,t), l/78(2H t m), 2.21 (3H,s), 2.78(2Rt), 
3.78(6H,s), 3.86(4H,t), 3.99(3H,s), 4.00(3H,s), 4.22(4H,t), 6.01 (3H,m), 
7.02(lH,s) 

Example 147 

10 l-[N-(6-Ethyl-2-methoxy-5-methylpyridin-3-yl)-N-methylamino 

carbony 1] -4- (3,5-dimethoxyphenyl)piperazine: 

l-[(6-Ethyl-2-methoxy-5-methylpyridin-3-"yl)aminocarbonyl]-4-- 

(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 

example 132 to obtain the titled compound. 
15 yield : 85% 

m.p. : oil phase 

'H NMR(CDCb) S ' 2.21 (3H t t), 2.21 (3H,s), 2.45(2H.q), 3.21 (4H.U 
3.40<3H.s), 3.67(4H,t), 3.77(6H,s), 4.01(3H,s), 6.07(3H,m). 6.96(lH,s), 
8.07(lH,s) 

20 

Example 148 

l^[N-(2-K4ethoxy-5-methyl-6-propylpyridin-3-yl)~N-methylamino 
carbonyl]-4-(3,5~dimethoxyphenyl)piperazine: 
l-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminocarbonyl]-4- 
25 (3,5-dimethoxyphenyDpiperazine was reacted by the same way with the 
example 132 to obtain the titled compound, 
yield : 86% 
m.p. : 106-1071C 

'H NMR(CDCb) S : 0.98(3H,t), L73(2H,q), 2.18(3H,sX 2.63(2H.t). 
30 2.92(4H,t), 3.05(3H,s), 3.29(4H,t), 3.74(6H,s), 3.96(3H,s), 6.00(3H,m), 
7.1K1H.S) 

Mass(EI) m/z : Calcd for C24H34N4O4 442.2580, found 442.2543 
Example 149 

35 l-[N-(5-Acetyl-2-methoxy-6-methylpyridin-3~yl)-N~methylamino 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 
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l-[(5-Acetyl-2-methoxy-6-methylpyridm^ 

(3,5-dimethylphenyDpiperazine was reacted by the same way with the 
example 132 to obtain the titled compound, 
yield : 89% 
5 m.p. : oil phase 

l H NMR(CDCb)<S: 2.50(3H t s) t 2.70(3H,s), 2.97(4H,t), 3.09(3H,s), 
3.33<4H,t), 3.75(6H.s) f 4.06(3H,s), 6.03(3H,m), 7/72(lH,s) 
Mass(EI) m/z : Calcd for C23H30N4O5 442.2216, 442.2229 

10 Example 150 

l"-[N-Ethyi-N-(5^acetyF2-methoxy-6-methylpyridin-3-yl)aminocarbonyl 
] - 4 - (3, 5- dimethoxypheny 1 )piperazine' 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyDpiperazine was reacted by the same way with the 
15 example 133 to obtain the titled compound, 
yield : 87% 
m.p. : oil phase 

l H NMR(CDCb) S : 1.09(3H,t), 2.49(3H,s), 2.70(3H.s), 3.00<4H.t). 
3.32(4RO, 3.77(6H,s), 4.01 (3H,s), 4.09(2H f q). 5.98(3H,m). 7.7G(lH,s) 

20 

Example 151 

l-[N-(5-Acetyl-2-methoxy~6-methylpyridin-3-yl)--N--methylamino 
carbonyl]-4-(3 t 5-dimethylphenyl)piperazine^ 

l-[(5~Acetyl^2-methoxy-6-methylpjoidin-3-yl)aminocarbonyl]-4- 
25 (3,5-dimethylphenyDpiperazine was reacted by the same with the 
example 132 to obtain the titled compound, 
yield : 88% 
m.p. : oil phase 

'H NMR(CDCl3) <$ : 2.24(6H,s), 2.50(3H,s), 2.70<3H,s), 2.93(4H.t), 
30 3.09(3H.s), 3.28(4H.t), 4.06(3H,s) t 6.46(3H.m), 7.73UH.s) 

Example 152 

1 -{ N-[5-(l -Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]-N-methyl 
aminocarbony 1} -4- (3,5-dimethoxypheny 1 )piperazine^ 
35 l-[N-(5^Acetyl"2-methoxy-6-methylpyridin-3-yl)-N-methylamino 

carbonyl]-4-(3,5-dimethoxyphenyl)piperazine(0.47mmol) was dissolved in 
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anhydrous ethanol(15ml) and thereto sodium borohydride(17.3mg) was 
added, then followed by stirring at room temperature for 2 hrs. The 
resulting mixture was concentrated under the reduced pressure to 
remove ethanol and purified by column chromatography(ethylacetate : 
5 hexane = 21) to obtain the titled compound, 
yield : 97% 
m.p- : oil phase 

'M NMR(CDCb) S : 1.14(3H,d), 2.44(3H,s), 2.93(4H,t), 3.06(3H,s), 
3.30(4H,t). 3.74(6H,s), 3.98(3H,s), 5.03(lH,q), 6.02(3H,m). 7.50(lH,s) 

10 

Example 153 

l-{N-Ethyl-N-[5-(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yI] 
aminocarbony 1 } -4- (3,5- dimethoxypheny 1 )piperazine; 

l-[N-Ethyl-N-(5-cetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl] 
15 -4-(3,5-dimethoxyphenyl)piperazine was reacted by the same way with 
the example 152 to obtain the titled compound, 
yield : 96% 
m.p. : oil phase 

'H NMRCCDCbU: 1.09(3H,t), 1.41(3H,d), 2.44(3H.s), 2.91 (4H.t). 
20 3.27(4H,t), 3.54UH,q), 3.74(6H,s), 3.96(3H.s), 5.03QH,q), 6.02(3H.m), 
«S.4GUH,s) 

Example 154 

1 -{N-[5-(l -Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]-N- 
25 methylaminocarbonyl]-4-C3,5-dimethylphenyl)piperazine: 

l-[N-Methyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)amino 
carbonyl]-4-(3,5-dimethylphenyl)piperazine was reacted by the same 
way with the example 152 to obtain the titled compound, 
yield : 97% 
30 m.p. '■ oil phase 

*H NMR(CDCb)<5: 1.41(3H,d), 2.24(6H.s), 2.44(3H,s), 2.91(4H,t), 
3.06(3H.s), 3.26(4H,t), 3.99(3H,s), 5.03(lH,q), 6.49(3H,m), 7.50(lH,s) 

Example 155 

35 l-{N-[5-(l-Hydroxy-l-methylethyl)-2-methoxy-6-methylpyridin-3-yl]- 
N-methylaminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 
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l-[N-Methyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)amino 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine(221mg, 0.5mmol) was 
dissolved in tetrahydrofuran(lOml) and thereto methyl magnesium 
bromide(0.50ml, 1.50mmol). The resulting mixture was refluxed for 15 

5 hrs, concentrated under the reduced pressure to remove used solvent, 
extracted with ethylacetate, filtered to dryness, and purified by column 
chromatography (ethylacetate : hexane =1:2) to obtain the titled 
compound, 
yield : 92% 

10 m.p. : oil phase 

'H NMRCCDCb) S : 1.59(6H,s). 2.66(3H t s), 2.93(4H,t), 3.06<3H,s), 
3.30(4H,t), 3.74(6H,s), 3.99(3H,s), 6.03(3H.m), 7.45(lH,s) 

Example 156 

15 l-(N-[5-(l-Hydroxy-l-methylpropyl)-2-methoxy-6-methylpyridiii-3-yl] 
. -N-methylaminocarbonyl}-4-(3,5-dimethylphenyl)piperazine: 

l-[N-Methyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)amino 
carbonyl]-4-(3,5-dimethylphenyl)piperazine(213mg, 0.5mmol) was 
dissolved in tetrahydrofuran(lOml) and thereto methyl magnesium 

20 bromide(0.50ml, 1.50mmol) was added slowly, then refluxed for 15 hrs. 
The resulting mixture was concentrated under the reduced pressure to 
remove the used solvent, extracted with ethylacetate. filtered to dryness, 
and purified by column chromatography(ethylacetate : hexane =1:2) to 
obtain the titled compound. 

25 yield : 88% 

m.p. : oil phase 

'H NMR(CDCb) d : 0.79(3H,t), 1.58(3H,s), 1.85(2H,q), 2.61 (3H,s), 
2.99(4H,t). 3.07(3H,s). 3.30(4H.t). 3.76(6H.s). 6.12(3H,m), 7.47(lH.s) 

30 Example 157 

l-{N-[2-Memoxy.-5-(l-memoxyemyl)-6-methylpyridin-3-yl]-N-methyl 
aminocarbonyl ) -4-(3,5-dimethoxypheny Dpiperazine: 

l-{N-[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]amino 
carbonyl}-4-(3,5-dimethoxyphenyl)piperazine was reacted by the same 
35 way with the example 132 to obtain the titled compound, 
yield : 95% 
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m.p. : 117-119X: 

l H NMR(CDCb) 8 ' L34(3H,t), 2.43(3H,s), 2.94(4H,t), 3.06(3H,s), 
3.18(3H,s), 3.30(4H,t), 3.74(6H,s), 3.99(3H,s), 4.44(lH,q), 6.02(3H,m), 
7.37(lH,s) 

5 

Example 158 

l-[N-(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)-N-methylamino 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 
l-[(2-Methoxy^-methyl-5-vinylpyridin-3-yl)aminocarbonyl]-4- 
10 (3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 132 to obtain the titled compound, 
yield : 94% 
m.p. : oil phase 

l H NMR(CDCb) <S : 2.46(3H,s), 2.93(4H,t), 3.07(3H,s), 3.30(4H,t). 
15 3.73(6H,s), 3.99(3H,s), 5.25(lH,d), 5.48(lH,d). 6.01 (3H,m), 6.78(lH.s), 
7.43(lH,s) 

Example 159 

l-[N-(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)-N-methylamino 
20 carbonyl] -4- (3,5-dimethylphenyl)piperazine: 

l-[(2-Methoxy-6-memyl-5-vinylpyridin-3-yl)aminocarbonyl)-4- 

(3.5-dimethylphenyl)piperazine was reacted by the same way with the 

exiimple 132 to obtain the titled compound. 

yield : 89% 
25 m.p. '• oil phase 

J H NMR(CDCb) 6 : 2.24(6H,s), 2.43(3H,s), 2.90(4H,t), 3.04(3H,s). 

3.27(4H,t), 3.99(3H.s), 5.23QH4), 5.45(lH,d), 6.05(3H,m), 6.77UH.s), 

7.40(lH,s) 

30 Example 160 

l-[N-Ethyl-N-(2rmethoxy^-memyl-5-vinylpyridin-3-yl)aminocarbonyl] 
-4- (3,5-dimethoxyphenyl)piperazine: 

l-[(2-Methoxy-6-memyl-5-vmylpyridin-3-yl)aminocarbonyl]-4- 
(35-dimethoxyphenyl)piperazine was reacted by the same way with the 
35 example 133 to obtain the titled compound, 
yield : 92% 
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m.p. - oil phase 

l H NMR(CDCb) S : 1.09(3H,t) t 2.43(3H,s), 2.94(4H,t), 3.28(4H,t), 
3/77(6H,s), 4.01(3H,s), 4.11(2H,q), 5.25(lH,d), 5.49(lH,d), 5.98(3Hjn), 
6.77<lH,s), 7.44(lH,s) 

5 

Example 161 

l-[N-(5-lsopropenyl-2-methoxy-6-methylp^ 
carbonyl3^-(3,5-dimethoxyphenyl)piperazine: 

1 -[ (5-Isopropenyl-2-methoxy-6-methylpyridin-3-y Daminocarbony l]-4- 
10 (3.5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 132 to obtain the titled compound, 
yield : 92% 
m.p. : oil phase 

■i-I NMRCCDCb) S : L98(3H,s), 2.43<3H,s), 2.92(4H,t), 3.06(3H,s), 
15 3.29(4H,t). 3/74(6H,s), 3.99(3H,s), 4.84(lH,s), 5.30QH,s). 6.01 (3H.m), 
7.10(lH,s> 

Example 162 

l"[N-(5-Isorjropenyl-2-methoxy-6-methylpyridin-'3--yl)~N-methylamino 
20 carbonyl] -4- (3,5~dimethylphenyl)piperazine- 

l-[(5-lsoprophenyl~2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- 

(3,5-dimethylphenyi)piperazine was reacted by the same way with the 

example 132 to obtain the titled compound. 

yield : 91% 
25 m.p. : oil phase 

*H NMR(CDCb>a: 1.98(3H t s), 2.24(6H,s), 2.43<3H,s), 2.90(4Rt), 

3.06(3H.s), 3.28(4H,t), 4.00(3H.s), 4.84(lH,s), 5.19QH,s) t 6.46(3H,m). 

7.10UH,s) 

30 Example 163 

Ethyl 2~({[4^(3 f 5Tdimethoxyphenyl)pipera2ino]carbohyl}(5-acetyl-2- 

methoxy-6-methylpyridin-3-yl)amino)acetate: 

l-[(5-Acetyl-2-methoxy^6-methylpyridin-3-yl)aminocarbonyl]-4- 

(3.5-dimethoxyphenyl)piperazine(200mg, 0.5mmol) was dissolved in 
35 dimethylformamide(15ml) and thereto sodium hydride(18.5mg, 0.5mmol) 

was added, then followed by stirring at room temperature for 15 min, 
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and ethylbromoacetate(83.5mg, 0.5mmol) was added. The resulting 
mixture was stirred at room temperature for 3 hrs, concentrated under 
the reduced pressure to remove the used solvent, and purified by 
column chromatography (ethylacetate : hexane =1:2) to obtain the titled 
5 compound, 
yield : 84% 
m.p. : oil phase 

'H NMR(CDCb) S ■ 1.26(3H,t), 2.51(3H,s), 2.69(3H,s), 3.04(4H,t), 
3.43(4H,t), 3.75(6H,s), 4.05(3H,s), 4.15(2H,q). 4.19(2H,s), 6.08(3H,s). 
10 7.96(lH.s) 

Example 164 

Ethyl 2-({[4-(3,5-dimethylphenyl)piperazino]carbonyl}(5-acetyl-2- 
methoxy-6-methylpyridin-3-yl)amino)acetate: 
15 1 -[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- 

(3.5-dimethylphenyl)piperazine was reacted by the same way with the 
example 163 to obtain the titled compound, 
yield : 80% 
m.p. : oil phase 

20 'H NMR(CDCb) S ' 1.25(3H,t>, 2.56(3H.s). 2.69<3H.s>. 3.00(4H.t), 
3.29(4H,t), 3.78(6H.s), 4.06(3H,s), 4.18(2H,s), 5.99(3H,m). 7.98(lH.s) 

Example 165 

2-(l[4-(3,5-Dimethoxyphenyl)piperazino]carbonylK5-acetyl-2-methoxy-6- 

25 methylpyridin-3-yl)amino)acetic acid: 

Ethyl ({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl} (5-acetyl-2-methoxy 
-6-methylpyridin-3-yl)amino)acetate(200mg. 0.38mmol) was dissolved in 
mixed solvent of dioxane : distilled water =4'l(15ml), and lithium 
hydroxide hydrate(48.1mg, 1.14mmol) was added, then followed by 

30 stirring at room temperature for 3 hrs. The resulting mixture was made 
acidic with 1N-HC1, extracted with ethylacetate, filtered to dryness, 
concentrated under the reduced pressure and purified by column 
chromatography(ethylacetate : hexane = 1 : 2) to obtain the titled 
compound. 

35 yield : 94% 

m.p : 135-13TC 
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'H NMR(CDCb) 8 2.52(3H,s), 2.69(3H,s), 3.11(411,0, 3.49(4H,t) t 
3.74(6H,s). 4.05(3H,s), 4.24(2H,s), 6.15(3H,m), 7.83(lH,s) 

Example 166 

5 Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl}[5- 

( 1 -hydroxyethyl)-2-methoxy-6-meUiylpyridin-3-yl]amino)£icetate: 
Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl)(5-acetyl-2- 
methoxy-6-methylpyridin-3-yl)amino)acetate was reacted by the same 
way with the example 152 to obtain the titled compound. 

10 yield : 97% 

m.p. : 125-127*0 

'I-I NMR(CDCla) 8 '■ 1.26(3H,t). 1.42(3H.d), 2.44(3H.s), 3.04(4H,t). 
3.31 (4H,t), 3.75(6H,s), 3.97(3H,s), 4.16(2H,q), 4.19(2H,s), 6.15(3H,m), 
7.69(lH,s) 

15 

Example 167 

Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl)[5- 
( 1 -hy droxyethyl)-2-methoxy-6-methylpyridin -3-y l]amino)acetate: 
Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl}[5- 
20 (l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl)amino)acetate was 
reacted by the same way with the example 164 to obtain the titled 
compound, 
yield : 92% 
m.p. : oil phase 

25 'H NMR(CDCb) 8 : 1.41(3H,d), 2.44(3H,s), 2.98(4H,t), 3.36(4H,t), 

3.74(6H,s), 3.98(3H,s), 4.40(2H,s), 5.00(lH,q). 6.08<3H,m), 7.69(lH,s) 

Example 168 

Ethyl 2-({[4-(33-dimethylphenyl)pipera2ino]carbonyl}[5- 
30 ( 1 -hydroxyethyl)-2-methoxy -6-methylpyridin-3-y l]amino)acetate: 
Ethyl 2-({[4-(3,5^dimethylphenyl)piperazino]carbonyl) (5-acetyl-2- 
methoxy-6-methylpyridin-3-yl)amino)acetate was reacted by the same 
way with the example 152 to obtain the titled compound, 
yield : 94% 
35 m.p. : 68-70 *C 

*H NMR(CDCl3) 8 • 1.13(3H,t), 1.47(3Rd), 2.33(6H,s). 2.44(3H.s\ 
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2.95(4H,t), 3.30(4H,t). 3.98(3H,s), 4.10(2H,q), 5.01QH,q), 6.46(3H,m), 
7.71(lH,s) 



Example 169 

5 2-({[4-(3,5-Dimethylphenyl)piperazino]carbonyl}[5-(l-hydroxyethyl)-2- 
methoxy-6-rnethylpyridin-3-yl]amino)acetic acid: 
Ethyl 2-({[4-(3,5-dimethylphenyl)pipera2ino]carbonyl}[5- 
(1 -hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]ainino)acetate was 
reacted by the same way with the example 165 to obtain the titled 

10 compound, 
yield : 92% 
m.p. : 114-116*C 

l H NMR(CDCl3)5: 1.40(3H.d), 2.23(6H,s), 2.40(3H,s), 2.91 (4H.t). 
3.21<4H.t), 3.98(3H,s), 4.06(2H,s), 4.90(lH,q). 6.50(3H,m), 6.51(lH,s) 

15 

Example 170 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-phenylpii5erazine 

a) 3,4-Dimethyl anisole". 

To 3,4-dimethylphenol(19.3g, 0.16mol), methanol(150ml) and KOH(9.65g, 
20 0.25mol) were added and then refluxed for 2hrs. Methyl iodide(36.5g. 

0.25mol) was added thereto, refluxed for 3 hours and then followed by 

addition of water(150ml). The resulting mixture was extracted with 

ethylacetate and purified by column chromatography to obtain the 

titled compound. 
25 yield : 81% 

l H NMR(500MHz. CDCb): 8 2.20(3H,s), 2.24(3H,s), 3.77(3H,s), 

6.71 (2H t m), 6.97(lH,s) 

b) 4,5-Dimethyl-2-nitroanisole: 

Trifluoroacetic acid(250ml) was added into 3,4-dimethylanisole(17.1g, 
30 0.13mol), successively sodium nitrite(16.6g, 0.24mol) was added slowly 
in water bath, and stirred at room temperature for 14 hrs. After 
trifluoroacetic acid was removed and water was added thereto, the 
resulting mixture was extracted with ether, and purified by column 
chromatography to obtain the titled compound. 
35 yield : 55% 

'H NMR(500MHz, CDCb): 8 2.25(3H,s), 2.32(3H.s), 3.94(3H,s), 
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&85UH,s), 7/70QH,s) 

c) 4,5-Dimethyl-2-methoxyaniline: 

Tetrahy drofuran (100ml) and ethanol(40ml) were added into 
4 f 5-dimethyl-2-nitroanisole(7,80g f 0.043mol) and then added 10% 
5 Pd/activated carbon(0.57g) slowly, hydrogenated for 5 hrs. The reaction 
was completed by the same way with the above and the resulting 
product was purified by column chromatography to obtain the titled 
compound, 
yield : 82% 

10 *H NMR(500MHz, CDCla): 8 2.23(3H,s), 2.27(3H,s), 3.90(3H,s), 
6.80(lH,s), 7.68QH f s) 

d) Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate: 

To 4,5-dimethyl-2-methoxyaniUne(4.50g, 0.03mol), methylene 
chlorideC 100ml) was added and phenyl chloroformate(4.80g, 0.03mol) was 
15 added slowly. The resulting solution was stirred for 2 hrs and thereto 
water (150ml) was added, and extracted with methylene chloride and 
purified by column chromatography to obtain the titled compound, 
yield : 98% 

*H NMR(500MHz, CDCb): 8 2.24(3H,s), 2.27(3H,s), 3.89(3H,sX 
20 6.85QH,s), 7.20(5H,m), 7.90(lH,s) 

e) l-[(4 t 5-Dimethyl-2-methoxyphenyl)aminocarbonyl3-4-phenylpii^erazine: 
Phenyl N-(4 f 5-dimethyl-2-methoxyphenyl)carbamate(5.422g, 0.02mol) and 
1 -phenylpiperazine(3.44g f 0.02mol) were dissolved in 
tetrahydrofuran(lOml). After DBU(3.04g, 0.02mol) was added, the 

25 resulting solution was stirred at room temperature for 2 hrs, 

concentrated and purified by column chromatography to obtain the 
titled compound, 
yield : 85% 
m.p.: 143-144X: 

30 l H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.21(3H,s), 3.25(4H,t), 3.67(4Rt), 
3.85(3H,s), 6.64(lH,s), 6.94(3H,m), 6.99(lH,s), 7.29(lH,t), 7.91 (lH,s) 

Example 171 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4- 
35 (3,5-dimethoxyphenyDpiperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
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l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound, 
yield : 85% 
m.p. : 119-120X: 

5 NMR(500MHz, CDCb): S 2.20(3H,s), 2.21(3H,s), 3.27(4H,t), 3.70(4H,t), 
3.79(6H,s), 3.85(3H,s), 6.17(2H,m), 6.65(lH,s), 6.98QH,s), 7.90(lH,s) 
Mass(EI) m/z : Calcd for C22H29N3O4 399.2158, found 399.2168 

Example 172 

10 1 -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4- 
(3.5-dimethylphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyi)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound. 
15 yield : 88% 

m.p. : 177-178T: 

'H NMR(500MHz, CDCb): S 2.20(3H,s), 2.21 (3H,s), 2.29(6H.s). 
3.23(4H,t), 3.66(4H,t), 3.85(3H.s). 6.58(2H,m), 6.65(lH,s), 6.99(lH.s). 
7.92(lH,s) 

20 Mass(EI) m/z : Calcd for C22H29N3O2 367.2259, found 367.2290 
Example 173 

l-[4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2,3-dimethylphenyl) 
piiaerazine: 

25 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

l-(2,3-dimethylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound, 
yield : 95% 
m.p. : 140-1421C 

30 J H NMR(500MHz, CDCb): 6 2.21 (3H,s), 2.22(3H,s), 2.27(3H.s). 

2.29(3H,s), 2.95(4H,t), 3.67(4H,t), 3.85(3H,s), 6.65(lH,s), 7.01(3H,m). 
7.93(lH,s) 

Example 174 

35 1 -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl] -4- 
(2.3,5,6-tetramethylphenyl)piperazine: 
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Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(2,3 t 5,6-tetramethylphenyl)piperazine were reacted by the same way 
with the example 170 to obtain the titled compound, 
yield : 93% 
5 m.p. : oil phase 

! H NMR(500MHz, CDCfe): 8 2.20(9H,s), 2.21(9H,s), 3.17(4H.t), 3.63(4H.t). 
3.84<3H,s), 6.64(lH,s), 6.84(lH,s), 7.95(lH,s) 

Example 175 

10 l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3,5-difluorophenyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 
15 yield : 89% 

m.p. : 102-1031C 

J H NMR(500MHz, CDCla): 8 2.20(3H,s), 2.22(3H,s), 3.29(4H.t), 3.68(4H.t), 
3.85(3H,s), 6.65(lH,s), 6.97(3H,m). 7.89(lH,s) 

20 Example 176 

l-[(4.5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-chlorophenyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(2-chlorophenyl)piperazine were reacted by the same way with the 
25 example 170 to obtain the titled compound, 
yield : 90% 
m.p. : 176- 177 1C 

l H NMR(500MHz, CDCla): 8 2.21(3H.s). 2.22(3H,s), 3.10(4H,tJ=5.0Hz). 
3.69(4H,t,J=5.0Hz), 3.85(3H,s), 6.65(lH,s). 7.02(2H,m), 7.24(lH,m), 
30 7.39(lH.d,J=4.0Hz), 7.92(lH,s) 

Example 177 

l-[(4 t 5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3-chlorophenyl) 
piperazine: 

35 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

1 -(3-chlorophenyl)piperazine were reacted by the same way with the 
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example 170 to obtain the titled compound, 
yield : 84% 
m.p. : 75-76"C 

'H NMR(500MHz, CDCla): 5 2.20(3H,s), 2.22(3H,s), 3.27(4H,t,J=5.0Hz), 
5 3.G8(4H,tJ=5.0Hz), 3.85(3H,s), 6.65(lH,s), 6.90(3H,m), 7.21 (lH.t), 
7.90(lH,s) 

Mass(EI) m/z : Calcd for C20H24N3O2CI1 373.1557, found 373.1500 



Example 178 

10 l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl3-4-(2-hydroxyphenyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(2-hydroxyphenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 
15 yield : 87% 

m.p. : 197-199*C 

'II NMR(500MHz, CDCla): 8 2.20(3H.s). 2.21(3H,s), 2.98(4H.t). 3.72(4H.t), 
3.84(3H,s), 6.65(lH,s), 6.89(lH,t), 7.00(2H,m), 7.13(2H.m), 7.89(lH,s) 



20 Example 179 

l-[(4.5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3-hydroxyphenyl) 
pi|jerazine-' 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(3-hydroxyphenyl) were reacted by the same way with the example 
25 170 to obtain the titled compound, 
yield : 88% 
m.p. : 177-1781C 

'II NMR(500MHz, CDCI3): S 2.19(3H,s), 2.21(3H,s), 3.24(4H,t), 3.68(4H.t), 
3.85(3H,s), 6.41(3Hjn), 6.65(lH,s), 6.98(lH.s). 7.13(lH,t), 7.88(lH,s) 

30 

Example 180 

1 -[ (4.5-Dimethyl-2-methoxyphenyl)aminocarbonyl] -4-(3-thiophenyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
35 l-(3-thiophenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 
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yield: 79% 
m.p.: 108- HOt: 

l H NMR(500MHz, CDCb): d 2.20(3H,s), 2.21 (3H,s), 3.26(4H,t). 3.65(4H,t), 
3.84(3H,s), 6.64(lH,s), 6.97<4H,m). 7.05(lH,s), 7.89(lH,s) 

5 

Example 181 

l-[(4,5-Dimethyl-2-methoxyphenyl)ammocarbonyl]-4-(2-acetoxyphenyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
10 l-(2-acetoxyphenyDpiperazine were reacted by the same way with the 
example 170 to obtain the titled compound, 
yield: 84% 
m.p.: 129-131 "C 

'H NMR(500MHz, CDCb): d 2.20(3H t s), 2.21 (3H,s), 2.32(3H,s), 
15 3.05(4H,t), 3.63(4H,t), 3.85(3H.s), 6.64(lH,s), 6.99(lH.s), 7.04(lH,m), 
7.17(2H,m), 7.22(lHjn), 7.90(lH,s) 

Example 182 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3-acetoxyphenyl) 
20 piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl Carbamate and 
l-(3-acetoxyphenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound, 
yield: 87% 
25 m.p.: 154-156 X: 

l H NMR(500MHz, CDCb): d 2.20(3H,s), 2.21 (3H,s), 2.29(3H,s), 
3.27(4H,t), 3.68(4H,t), 3.85(3H,s), 6.64(lH.s), 6.66(2H,m), 6.82(lH,m), 
6.98(1^), 7.90(lH,s) 

30 Example 183 

1 -[(4,5-DimethyH2-methoxyphenyl)aminocarbonyl] -4 - (2-methoxyphenyl ) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
35 example 170 to obtain the titled compound, 
yield: 90% 
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m.p.: 144-145"C 

'H NMR(500MHz, CDCb): $ 2.20(3H,s), 2.22(3H,s), 2.26(3H,s), 2.95(4H,t, 
J=5.0Hz), 3.65(4H,tJ=5.0Hz), 3.78(3H,s), 3.85(3H,s), 6.59(lH,s), 6.65(lH.s), 
7.00(lH,s), 7.11 (lH,s), 7.93(lH,s) 

5 

Example 184 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(5-methoxy-2- 
methylphenyDpiperazine- 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
10 l-(5-methoxy-2-methylphenyDpiperazine were reacted by the same way 
with the example 170 to obtain the titled compound, 
yield: 88% 
m.p.: 140-141 *C 

*H NMR(500MHz, CDCI3): 8 2.20(3H,s), 2.22(3H,s), 2.26(3H,s). 2.95(4H.t. 
15 J=5.0Hz), 3.65(4H,tJ=5.0Hz), 3.78<3H,s), 3.85(3H,s), 6.59(lH,s), 6.65(lH.s). 
7.00QH,s), 7.11 (lH,s), 7.93(lH,s) 

Example 185 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-methoxy-5- 
20 methylphenyDpiperazine: 

Phenyl N-(4,5-dimethyi-2-methoxyphenyl)carbamate and 

l-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way 

with the example 170 to obtain the titled compound. 

yield: 80% 
25 m.p.: 107-108*C 

l H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.21(3H,s), 2.29(3H,s), 3.10(4H,t, 

J=5.0Hz), 3.69(4H,tJ=5.0Hz), 3.85(3H,s), 3.86(3H,s), 6.55(lH,s), 6.79(2H,m). 

7.01(lH,s), 9.94QH,s) 

30 Example 186 

l-[(4,5-Kmethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-methoxy-5- 
phenylphenyDpiperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l-(2-methoxy-5-phenylphenyDpiperazine were reacted by the same way 
35 with the example 170 to obtain the titled compound, 
yield: 91% 
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m.p.: 139-140X: 

*H NMR(500MHz. CDCb): d 2.21(3H.s). 2.22(3H t s), 3.20(4H,t), 3.74(4H,t), 
3.85(3H,s), 3.94(3H,s), 6.65(lH,s), 7.02<2H,m), 7.32(2H,m), 7.42(2H,t), 
7.55(2H,d), 7.93UH,s) 

5 

Example 187 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-isopropenyl 
phenyDpiperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
10 l-<2-isopropenylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound, 
yield: 80% 
m.p.: 134-135T: 

*H NMR(500MHz, CDCk): 6 2.20(3H,s), 2.21(6H,s), 3.10(4H.t), 3.64(4H.t). 
15 3.85(3H,s), 5.08(lH,s), 5.14(lH,s), 6.64(lH,s), 7.05(3H,m), 7.70(lH.m). 
7.92(lH,s) 

Example 188 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(l-naphthyl) 
20 piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

l-(l-naphthyl)piperazine were reacted by the same way with the 

example 170 to obtain the titled compound. 

yield: 92% 
25 m.p.: 160- 162 T, 

*H NMR(500MHz, CDCla): $ 2.20(3H,s), 2.24(3H,s), 3.31(4H.t.J=5.0Hz). 

3.83(3H.s), 4.04(4H.t), 6.39(2H,m), 6.69(lH.s), 7.13(lH,t), 7.30(lH.s), 

7.46(lH f s) 

30 Example 189 

l-[(4,5-Dimethyl^.2-methoxyphenyl)aniinocarbonyl]-4-(l-anthranyl) 
piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
1 - ( 1 -anthranyDpiperazine were reacted by the same way with the 
35 example 170 to obtain the titled compound, 
yield: 94% 
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m.p.: 74-75 "C 

l H NMR<500MHz, CDCb): 8 2.20(3H,s), 2.22(3H,s), 3.24(4H,t), 3.70(4H,t), 
3.86(3H,s), .6.70(lH,s), 7.05(3H,m), 7.45(5H,m), 8.00(2H.m) 

5 Example 190 

l-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyl]-4-- 
(3,5-dimethoxyphenyl)piperazine: 

l-[(4,5-dimethyl-2-metlioxyphenyl)aiTiinocarbonyl]-4-(3,5-dimethoxy 

phenyl)piperazine(0.2g, 0.5mmole) was dissolved in 
10 dimethylformamide(15ml), sodium hydride(12mg. 0.5mmole) was added 

thereto slowly, and then the resulting mixture was stirred at room 

temperature for 15 min, then followed by addition of iodomethane(71mn. 

0.5mmole) and subsequently at room temperature for 16 hours. The 

resulting mixture was concentrated under the reduced pressure to 
15 remove the used solvent, extracted with methylene chloride, dried, 

filtered and purified by column chromatography to obtain the titled 

compound. 

yield: 92% 

m.p.: 86-88*0 

20 'H NMR(500MHz, CDCb): 8 2.21(3H,s), 2.24(3H,s), 2.92(4H.t), 

3.06(3H,s), 3.31(4H,t). 3.75(6H.s), 3.83(3H,s), 6.00(3H,m). 6.71 (lH.s). 
6.83(lH,s) 

Mass(EI) m/z : Calcd for C23H31N3O4 413.2314, found 413.2293 

25 Example 191 

l-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyl]-4- 

(3.5-dimethylphenyl)piperazine: 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-<3,5-dimethyl 
phenyDpiperazine was reacted by the same way with the example 190 
30 to obtain the titled compound, 
yield: 90% 
m.p.: 137-138T: 

'H NMR(500MHz, CDCb): 8 2.15(3H,s), 2.24(9H,s), 2.88(4H,t). 
3.06(3H,s), 3.29(4H,t), 3.83(3H,s), 6.45(3H t m), 6.71(lH,s), 6.83(lH.s) 
35 Mass(EI) m/z : Calcd for C23H29N3O2 381.2416, 381.2436 
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Example 192 

l-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyl]-4- 
(3.5-difluorophenyi)piperazine: 

l-[(45-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3,5-difluorophenyl) 
5 piixirazine was reacted by the same way with the example 190 to 
obtain the titled compound, 
yield: 87% 
m.p: 98- 100*C 

l M NMR(500MHz, CDCb): $ 2.16(3H,s), 2.25(3H,s), 2.92(4H,t), 
10 3.06(3H,s), 3.29(4H,t), 3.83(3H,s), 6.23(3H,m), 6.72(lH,s), 6.83(lH,s) 

Example 193 

l-[N-Emyl-N-(4,5-dimethyl-2-methoxyphenyl)aminocarbonyl]-4- 

(3.5-dimethoxyphenyl)piperazine-' 
15 1 -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl] -4-(3,5-dimethoxyphen 

yl)piperazine(0.2g, 0.5mmole) was dissolved in dimethylformamide(15ml). 

and thereto sodium hydride(12mg, 0.5mmole) was added slowly. The 

resulting mixture was stirred at room temperature for 15 min. After 

iodoethane<78mg, 0.5mmol) was added, the resulting mixture was stirred 
20 at room temperature for 16 hours. The resulting mixture was 

concentrated under the reduced pressure to remove the used solvent, 

extracted with methylene chloride, dryed, filtered and purified by 

column chromatography to obtain the titled compound. 

yield: 89% 
25 m.p.: oil phase 

'H NMR(500MHz, CDCb): 8 1.09(3H,t), 2.16(3H,s), 2.24<3H.s), 2.75(4H.l). 

3.28(4H,t). 3.52(2H,q), 3.75(6H,s) t 3.81(3H t s). 5.98(3H,m), 6.70(lH,s). 

6.80(lH.s) 

30 Example 194 

1 ~[N- (4,5-Dimethyl-2-methox3nphenyl)-N-ethylaminocarbonyl)-4- 
(3,5-dimethylphenyl)piperazine: 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl)-4-(3,5-dimethyl 
phenyDpiperazine was reacted by the same way with the example 193 
35 to obtain the titled compound, 
yield: 93% 
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m.p.: 80-82 1: 

l H NMR(500MHz, CDCfe): 8 1.21(3H,t), 2.15(3H,s), 2.23<9H,s), 2.90(4H,t), 
3.25(4H,t), 3.59(2H,q), 3.81(3H,s), 6.45(3H,m), 6.69<lH,s), &81(lH,s) 

5 Example 195 

1 -[N- (4,5-Dimethyl-2-methoxyphenyl)-N-eth^ 

(3,5-difluorophenyDpiperazine: 

l-[(4,5-Dimethyl-2-methoxyphenyl)amm^ 

piperazine was reacted by the same way with the example 193 to 
10 obtain the titled compound, 
yield: 87% 
nxp.: oil phase 

*H NMR(500MHz, CDCb): 8 1.09(3H,t), 2.16(3H,s), 2.25(3H,s). 2.90(4H,t>, 
3.27<4H,t), 3.52(2H,q), 3.81(3H,s), 6.24(3H,m), 6.70(lH,s), 6.81(lH,s) 

15 

Example 196 

1- [N-Isopropyl-N-(4 f 5-dimethyl-2-methoxyphenyl)aminocarbonyl]--4- 
(3,5-difluorophenyl)piperazine: 

1 -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl] -4-<3.5-difluorophenyl) 
20 piperazine(0.2g, 0.52mmole) was dissolved in dimethylformamide(15ml) 
and thereto sodium hydride(12.48mg f 0.52mmole) was slowly added. The 
resulting mixture was stirred at room temperature for 15 min. After 

2- iodopropane(87.88mg, 0.52mmole) was added thereto, the resulting 
mixture was stirred at room temperature for 16 hours. The resulting 

25 mixture was concentrated under the reduced pressure to remove the 
used solvent, extracted with methylene chloride, dryed, filtered and 
purified by column chromatography to obtain the titled compound, 
yield: 84% 
m.p.: oil phase 

30 *H NMR(500MHz, CDCb): 8 1.10(3H,s), 1.26(3H,s), 2.20(3H,s), 

2.25(3H,s), 2.86(4H,t), 3.26(4H,t), 3.77(3H,s), 4.25(lH,m), 6.17(3Rm), 
6.68(lH,s), 6.82(lH,s) 

Example 197 

35 l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-(3,5-dimethoxy 
phenyDpiperazine: 
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(a) Phenyl N-(4 > 5-dimethyl-2-methoxyphenyI)thiocarbamate: 
To 3,4-dimethyl-2-methoxyaniline(4.50g, 0.03mol), methylene 
chloride(lOOml) was added and then phenyl chlorothionoformate(5.16g, 
0.03mol) was added slowly. The resulting mixture was stirred for 2 

5 hours, and thereto water(150ml) was added. The resulting mixture was 
extracted with methylene chloride and purified by column 
chromatography to obtain the titled compound, 
yield: 92% 

J H NMR(500MHz, CDCla): S 2.21(3H,s), 2.25(3H,s), 3.85(3H,s) 
10 6.80(lH,s), 6.93(5H,m), 7.31(lH,s) 

(b) 1 -[(4^-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(3,5-dimethoxyphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate(0.2g. 0.7mmol) 
and l-(3,5-dimethoxyphenyl)piperazine(0.16g, 0.7mmol) were dissolved ii 

15 tetrahydrofuran(lOml) and thereto DBlKO.llg, 0.7mmole) was added, 
followed by stirring at room temperature for 2 hours. The resulting 
product was concentrated and purified by chromatography to obtain 
the titled compound, 
yield: 84% 

20 m.p.: 128- 129 "C 

'M NMR(500MHz, CDCla): S 2.20(3H,s), 2.24(3H.s). 2.32(6H.s). 
3.37(4H,t), 3.83(3H,s), 4.08(4H,t), 6.69(3Hjn), 7.39(lH,m). 7.47(lH.s) 
Mass(EI) m/z : Calcd for C22H29N3O3S1 415.1929, found 415.1912 

25 Example 198 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(3.5-dimethylphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(3,5-dimethylphenyl)perazine were reacted by the same way with the 
30 example 197 to obtain the titled compound, 
yield : 90% 
m.p.: 164-165'C 

J H NMR(500MHz, CDCla): $ 2.20(3H,s), 2.24(3H,s). 2.32(6a S ), 
3.37(4H,t), 3.83(3H,s), 4.08(4H,t), 6.69(3H,m). 7.39(lH,m). 7.47(lH.s) 
35 Mass(EI) m/z : Calcd for C^HzsNaOiSi 383.2031, found 383.2086 
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Example 199 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(2,3-dimethylphenyl)piperazine: 

Phenyl N - (4,5- dimethyl - 2- metttoxypheny Dthiocarbamate and 
5 l-(2,3-dimethylphenyl)pipera2ine were reacted by the same way with 
the example 197 to obtain the titled compound, 
yield: 89% 
m.p.: 151-152X: 

l H NMR(500MHz, CDCb): 8 2.21 (3H,s), 2.24(3H,s), 2.29(6H,s), 
10 3.03(4H f t), 3.83(3H,s), 4.10(4H,t), 6.69(lH,s), 6.97(2H,m), 7.1K1H.0 

Example 200 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(3.5-difluorophenyl)piperazine: 
15 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield : 92% 
m.p.: 167-1681C 

20 'H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.24(3H,s), 2.27(3H t s). 
2.32(3H t s), 3.39(4H,t,J=5.0Hz), 3.83(3H,s). 4.14(4H,t), 6.70(lH,s). 
6.80(2H,m), 7.36(lH,s), 7.44(lH.s) 

Example 201 

25 1 -[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(3.5-dichlorophenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(3.5-dichlorophenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound. 
30 yield: 85% 

m.p.: 188-189 "C . 

'H NMR(500MHz, CDCb): 8 2.20(3H,s). 2.24(3H,s), 3.35(4H,t,J=5.0Hz), 
3.&3(3H,s) f 4.04(4H,U=5.0Hz), 6.70(2H,m), 6.83(lH,s), 7.30(lH,s), 
7.48(lH,s) 

35 Mass(EI) m/z : Calcd for C20H24N3O2CI1 423.0938, 423.0956 
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Example 202 

l-[(4,5-DimetJiyl-2-metlioxyphenyl)aininothiocarbonyl]-4-(2-fluorophenyl) 
piperazine: 

Phenyl N-(4,5-dimemyl-2-mefooxyphenyl)thiocarbamate and 
5 l-(2-fluorophenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield: 87% 
m.p.: 139-1401C 

l H NMR(500MHz, CDCla): $ 2.21 (3H,s), 2.24<3H,s), 3.40(4H,t), 
10 3.83(3H,s), 4.25(4H,t). 6.70(lH,s), 7.13(3H,m), 7.37<2H,m) 

Example 203 

l-[(4.5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-(2-chlorophenyl 
)piperazine: 

15 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

l-(2-chlorophenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield: 85% 
m.p.: 115-116TC 

20 J H NMR(500MHz, CDCb): S 2.21(3H,s), 2.24(3H,s), 3.18(4H.t), 

3.&3(3H,s), 4.09(4H,t), 6.69(lH,s), 7.05(2H.m), 7.33(lH,s), 7.41 (2H.m) 

Example 204 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
25 (2-methoxyphenyl)pip>erazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

l-(2-methoxyphenyl)piperazine were reacted by the same way with the 

example 197 to obtain the titled compound. 

yield: 90% 
30 m.p.: oil phase 

l H NMR(500MHz, CDCI3): 8 2.20(3H,s), 2^3(3H,s), 3.14(4H,tJ=5.0Hz), 

3.82(3H,s), 3.88(3H,s), 4.06(4H,t.J=5.0Hz), 6.69(lH,s), 6.94(3H.m), 

7.30(lH f s), 7.40(lH,s) 

35 Example 205 

1 -[(4.5-Dimethyl-2-methoxyphenyl)aminothiocarbon;. !] - 4 - 
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(2-methylthiophenyDpiperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(2-methylthiophenyl)piperazine were reacted by the same way with 
the example 197 to obtain the titled compound. 
5 yield: 93% 

m.p.: 136-137*C 

l H NMR(500MHz, CDCb): 8 2.20(3Rs), 2.26(3H,s), 2.45(3H,s), 
3.33(4H,t), 3.82(3H,s), 4.39(4H,t), 6.74(lH,s). 7.16(3H,m), 7.47(2H,m) 

10 Example 206 

1 -[ (4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl] -4 - 
(3-hydroxyphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
15 example 197 to obtain the titled compound, 
yield: 77% 

m.p.: Decomposed(200TC) 

*H NMR(500MHz, CDCb): 8 2.17(3H,s), 2.23(3H,s). 3.31(4H.t), 
3.82(3H f s), 4.03(3H,t), 6.37(2H,m), 6.47(lH,d), 6.69(lH,s), 7.13(lH.t). 
20 7.45(lH,s) 

Example 207 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(2-phenoxyphenyl)piperazine: 
25 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

l-(2-phenoxyphenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield: 86% 
m.p.: oil phase 

30 'H NMR(500MHz, CDCb): 8 2.17<3H,s). 2.24(3H.s), 3.19(4H,t). 

3.80(3H,s), 3.85(4H,t), 6.66(lH,s), 6.91(2H,m), 6.98(lH,m), 7.05(3H,m), 
7.13(lH,m), 7.23(lH,m), 7.31(2H,m), 7.36(lH,s) 

Example 208 

35 1 -[(4,5-DimeAyl-2-metlioxyphenyl)aminothiocarbonyl] -4- 
(2-isopropenylphenyl)piperazine: 
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Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(2-isopropenylphenyl)piperazine were reacted by the same way with 
the example 197 to obtain the titled compound, 
yield: 75% 
5 m.p.: 157-1581C 

*H NMR(500MHz, CDCb): 8 2.20(3H.s), 2.21 (3H,s), 2.24(3H.s), 
3.19(4H,t), 3.82(3H,s), 4.05<4H,t), 5.07QH,s), 5.16(lH,s), 6.69(lH.s). 
7.11(3H,m), 7.33UH.S), 7.45(lH,s) 

10 Example 209 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4- 
(2-methoxy-5-methylphenyl)piperazine: 

Phenyl N-(43-dimethyl-2-methoxyphenyl)thiocarbamate and 
l-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way 
15 with the example 197 to obtain the titled compound, 
yield: 87% 
m.p.: oil phase 

*H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.23(3H,s), 2.29(3H.s). 
3.13(4H,t), 3.83(3H,s), 3.85(3H,s), 4.05(4H,t), 6.69(lH.s), 6.83(2H.m). 
20 7.30(lH,s), 7.40(lH,s) 

Example 210 

1 -[ (4,5-Dimethy l-2-methoxyphenyl)aminothiocarbony 1] -4 - ( 1 - nai jhthy I ) 
piperazine: 

25 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

l-(l-naphthyl)pipera2ine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield: 87% 
m.p.: 139-140X: 

30 *H NMR(500MHz, CDCb): 8 2.23(3H,s), 2.24(3H,s), 3.21(4H.t). 

3.84(3H,s), 4.09(4H.t). 6.70(lH,s), 7.10(lH,d), 7.48(5H,m), 7.85(lH,m), 
8.22UH,d) 

Example 211 

35 l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyl)piperazine: 
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Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)carbamate and 
l-(3,5-dimethoxyphenyI)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound, 
yield: 91% 
5 m.p.: 1 03-105 *C 

*H NMR(500MHz, CDCb): 8 2.54(3H,s), 2.59<3H,s), 3.27(4H,t), 3.70(4H,t), 
3.79(6H,s), 3.94(3H,s), 6.13(3Hjn), 6.70UH,s), 7.05UH,s), 8.72(lH,s) 

Example 212 

10 1 -[ (5- Acetyl- 2-methoxy -4-methylphenyl)aminocarbony 1] -4- (3,5-dimethy 
-lphenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound. 
15 yield : 88% 

m.p.: 140-142TC 

*H NMR(500MHz, CDCb): 8 2.30(3H,s), 2.54(3H,s), 2.59(3H.s), 
3.26(4H,t), 3.70(4H,t), 3.97(3H,s), 6.61(3H,m), 6.70(lH,s), 7.06(lH.s), 
8.72(lH,s) 

20 

Example 213 

l-[(5-AcetyI-2-methoxy-4-methylphenyl)aminocarbonyl]-4-(3.5-dichloro- 
phenyDpiperazine: 

Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)carbamate and 
25 l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound, 
yield: 78% 
m.p.: 170-172T: 

X H NMR(500MHz, CDCb): 8 254(3H,s), 2.59(3H,s), 3.32(4H.t), 3.74(4H.t), 
30 3.94(3H t s), 6.69(lH,s), 6.86(3H,m), 7.04(lH,s), 8.69(lH.s) 

Example 214 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminocarbonyl)-4- 
(3,5-dimethoxyphenyl)piperaane: 
35 1 -[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4- 

(3.5-dimethoxyphenyl)piperazine(0.2g, 0.47mmol) was dissolved in 
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anhydrous ethanol(15ml), and sodium borohydride(17mg) was added 
thereto, and then the resulting mixture was stirred at room temperature 
for 2 hours, concentrated under the reduced pressure to remove ethanol. 
and purified by column chromatography (ethylacetate^hexane = 1:2) to 
5 obtain the titled compound, 
yield: 96% 
m.p.: 152-154X: 

X H NMR(500MHz, CDCb): S 1.41 (3H,d), 2.32(3H.s), 3.27(4H,t). 
3.71(4H,t), 3.79(6H,s). 3.87<3H,s), 5.04(lH,q), 6.10(3H,m), 6.63(lH,s), 
10 7.01 (lH,s), 8.22(lH,s) 

Example 215 

1 -{ [5- ( 1 -HydroxyethyI)-2-methoxy-4-inethy Ipheny l]aminocarbony 1 ) -4 - 
(3,5-dimethylphenyl)piperazine: 

15 l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4- 

(3,5-dimethylphenyl)piperazine was reacted by the same way with the 
example 214 to obtain the titled compound, 
yield: 96% 
m.p.: 140-1421C 

20 'H NMR(500MHz, CDCb): 8 1.48(3H,d), 2.33(3H.s). 3.26(4H,t). 

3.68(4H,t), 3.87(3H,s), 5.06(lH,q), 6.61(3H.m). 6.64(lH,s). 7.01(lH.s), 
8.22(lH,s) 

Example 216 

25 1 _ t(2-Methoxy-4-methyl-5-vinylphenyl)aminocarbonyl]-4- 
(3.5-dimethoxyphenyl)piperaane: 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminocarbonyl>-4- 
(3,5-dimethoxyphenyDpiDera2ine(0.2g, 0.47mmol) was dissolved in 
chloroform(15ml) f pyridium p-toluenesulfonate(0.12g, 0.47mmol) was 

30 added thereto, and the resulting mixture was refluxed for 16 hours, and 
concentrated under the reduced pressure to remove chloroform and 
purified by column chromatography(ethylacetate:hexane=l:2) to obtain 
the titled compound, 
yield: 84% 

35 m.p.: 163-165X: 

'H NMR(500MHz. CDCb): d 2.31(3H,s). 3.23(4H,t), 3.58(4H.t). 3.77(6H.s), 
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3.87(3H,s), 5.20(lH,d), 5.62(lH,d), 6.59(3H,m), 6.63(lH,s), 6.88(lH,t), 
6.99(lH,s), 8.32(lH,s) 

Example 217 

5 l-[(2-Me*oxy-4-methyl-5-vinylphenyl)aminocarbonyl3-4- 
(3,5-dimethylphenyDpiperazine: 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminocarbonyl}-4- 
(3,5-dimethylphenyl)piperazine was reacted by the same Way with the 
example 216 to obtain the titled compound. 
10 yield: 82% 

m.p.: 201-2031C 

*H NMR(500MHz, CDCb): 8 2.29(6H,s), 2.34(3H,s), 3.24(4H,t). 3.68(4H.t), 
3.87(3H,s), 5.22(lH,d), 5.66(lH,d), 6.59(3H.m), 6.63(lH,s), 6.86(lH,t). 
7.02(lH,s), 8.32(lH,s) 

15 

Example 218 

l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbonyl]-4- 
(3,5-dimethoxyphenyl)piperaane: 

Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)thiocarbamate and 
20 l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 197 to obtain the titled compound, 
yield: 82% 
m.p.: 163-165X 

l H NMR(500MHz, CDCb): S 2.16(3H,s), 2.56(3H,s), 3.35(4H,t), 
25 3.91(6H,s), 4.03(3H,s), 4.13(4H,t), 6.06(3H,m), 6.73(lH,s), 8.62(lH,s) 

Example 219 

1-1(5- Acetyl-2-methoxy-4-methylphenyl)aminothiocarbonyl]-4- 
(3,5-dimethylphenyDpiperazine: 
30 Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)thiocarbamate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 197 to obtain the titled compound, 
yield: 79% 
m.p.: 180-182X: 

35 *H NMR(500MHz, CDCb): d 2.29(6H,s), 2.57(6H,s), 3.32(4H,t). 

3.92(3H,s), 4.12(4H,t), 6.56(3Hjn), 6.72(lH,s), 7.39(lH,s). 8.63UH.s> 
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l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbonyl]-4- 
(3,5-dichlorophenyl)piperazine: 

5 Phenyl N-(5-acetyl-2-methoxy-4-metiiylphenyl)thiocarbainate and 

l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound, 
yield: 79% 
m.p.: 201 -203 *C 

10 *H NMR(500MHz, CDCb): S 2.20(3H,s), 2.57(3H,s), 3.46<4H,t), 

3.92(3H,s), 4.25(4H,t), 6.64(lH,s), 6.88(3H,m), 7.72(lH.s), 8.57(lH.s) 

Example 221 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminothiocarbonyl}-4 
15 -(3,5-dimethoxyphenyDpiperazine: 

l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbony]-4- 
(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 214 to obtain the titled compound, 
yield: 94% 
20 m.p.: 146-148*C 

L H NMR(500MHz, CDCb): 8 1.44(3H,d), 2.32(3H,s), 3.35(4H.t). 
3.78(6H,s), 3.84(3H,s), 4.11<4H,t), 5.06(lH,q). 6.13(3H,m), 6.66(lH.s), 
7.4K1H.S), 7.77(lH,s) 

25 Example 222 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminothiocarbonyl}-4 
-(3,5-dimethylphenyl)pipera2ine: 

l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbony]-4- 
(3,5-dimethylphenyl)piperazine was reacted by the same way with the 
30 example 214 to obtain the titled compound, 
yield: 93% 
m.p.: 150-1521C 

*H NMR(500MHz, CDCb): 8 1.44(3H,d>. 2.29(6H,s), 2.32(3H,s). 
3.30(4H,t), 3.84(3H,s), 4.07(4H,t), 5.06(lH,q), 6.61(3H,m), 6.66(lH.s), 
35 7.38(lH,s), 7.79(lH.s) 
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Example 223 

l-{[5-(l-Hydroxyethyl)-2-methoxy-4-m 
-(3 T 5-dichlorophenyl)pipe^azine. , 

l-[(5-Acetyl-2^methoxy-4-metiiylphenyI)aminothiocarbony]-4- 
5 (3,5-dichlorophenyl)piperazine was reacted by the same way with the 
example 214 to obtain the titled compound, 
yield: 77% 
nxp.: 166-168X: 

X H NMR(500MHz, CDCb): 5 1.45(3H,d) t 2.33(3H,s), 3.35(4H,t), 
10 3.84(3H,s), 4.03(4H t t), 5.07(lH,q), 6.68(3H,m), 6.83(lH,s), 7.37(lRs), 
7.82(lH,s) 

Example 224 

Ethyl 2- ({ [4-(3,5-dimethoxyphenyl)piperazino]carbonyl} -2-methoxy -4,5- 
15 dimethylanilino)acetate : 

1 -[(4 T 5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4- (3,5-dimethoxy 
phenyl)piperazine(0.2g, 0.5mmol) was dissolved in 

dimethylformamide(15ml), sodium hydride(18.5mg, 0.5mmol) was added 
thereto, and the resulting mixture was stirred at room temperature. 

20 Then, ethyl bromoacetate(83,5mg, 0.5mmol) was added thereto and the 
resulting mixture was stirred for 3 hours, concentrated under the 
reduced pressure to remove the used solvent and purified by column 
chromatography(ethylacetate:hexane=l:2) to obtain the titled compound, 
yield: 79% 

25 m.p.: oil phase 

*H NMR(500MHz. CDCb): 8 1.36(3H,t), 2.15<3H,s), 2.23(3H,s), 2.91 (4H,t\ 
3.22(4H,t), 3.82(6H,s), 4.12<3H,s), 418(2H,s), 5.98(3H,m), 6.69<lRs), 
7.03(lH,s) 

30 Example 225 

Ethyl 2-({[4-(3,5^dimethyli*enyl)piper^ 
dimethylanilino)acetate : 

l-[(4,5-Dimethyl--2-methoxyphenyl)aminocarbonyl]-4- 
(3,5-dimethylphenyl)piperazine was reacted by the same way with the 
35 example 224 to obtain the titled compound, 
yield: 78% 
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m.p.: oil phase 

X H NMR(500MHz, CDCls): 8 1.26(3H,t), 1.56<6H,s), 2.17(3H,s). 
2.24(3H,s), 3.32(4H,t), 3.52(4H,t), 3.82(3H,s), 4.15(2H,q), 4.18(2H,s), 
6.70(3H,m), 6.94(lH,s), 7.46(lH,s) 

5 

Example 226 

2-({[4-(3,5-Dimethoxyphenyl)piperazino]carbonyl}-2-rnethoxy-4,5- 
dimethylanilino)acetic acid: 

Ethyl 2-({[4-(3,5-o^emoxyphenyl)piperazino]carbonyl}-2-methoxy-4,5- 
10 dimethylanilino)acetate(200mg, 0.41mmole) was dissolved in 

dioxane:distilled water(4:l, 15ml), lithium hydroxide monohydrate(50.7me, 
1.23mmol) was added thereto, and then the resulting mixture was 
stirred at room temperature for 3 hours, acidified with lN-hydrochloric 
acid, extracted with ethylacetate, filtered to dryness, concentrated under 
15 the reduced pressure to remove the used solvent, and purified by 
column chromatography (ethylacetate:hexane= 1:2) to obtain the titled 
compound, 
yield: 80% 
m.p.: 188-189X: 

20 *H NMR(500MHz, CDCI3): 8 2.14(3H,s), 2.23(3H,s), 2.93(4H,t). 3.35<4H,t). 
3.75(6H.s), 3.87(3H,s), 4.18(2H,s), 5.96(3H,m), 6.71(lH,s). 7.71 (lH.s) 

Example 227 

2-({[4-(3,5-Dimethylphenyl)piperazino]carbonyl}-2-methoxy-4.5- 
25 dimethylanilino)acetic acid: 

Ethyl 2- ( {[4-(3,5-dimethylphenyl)piperazino]carbonyl} -2-methoxy-4,5- 
dimethylanilino)acetate was reacted by the same way with the example 
226 to obtain the titled compound, 
yield: 78% 
30 m.p.: 170-17HC 

l H NMR<500MHz, CDCb): 8 2.13(3H,s), 2.24(9H,s). 2.91<4H,t), 3.35(4H.t). 
3.83(3H.s), 4.18(2H,s). 6.45(3H,m), 6.70(2H,s), 6.80(lH.s) 

Example 228 

35 1 -[ (2-Hyclroxy-4,5-dimethylphenyl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyl)piperazine: 
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(a) 4,5-Dimethyl-2-nitrophenol: 

To 3,4-dimethylphenol(12.1g, O.lmol), trifluoroacetic acid(250ml) was 
added, and in water bath sodium nitrite(12.4g, 0.18mol) was added 

5 slowly. The resulting mixture was stirred at room temperature for 14 
hours and concentrated under the reduced pressure to remove 
trifluoroacetic acid, followed by addition of water(150ml), extracted with 
ether and purified by column chromatography to obtain the titled 
compound. 

10 yield: 80% 

J H NMR(500MHz, CDCb): S 2.23(3H,s), 2.29(3H,s), 6.93(lRs), 
7.84(lH,s) 

(b) 4,5-Dimethyl-2-hydroxy aniline: 

15 To 4,5-dimethyl~2-nitrophenol(11.7g, 0.07mol\ tetrahydrofuran( 100ml) 
and ethanol(40ml) were added, and 10% palladium/activated 
carbon(0.57g) was added slowly, and then the mixture was 
hydrogenated for 5 hours. The reaction mixture was concentrated and 
chromatographed by the same way above to obtain the titled compound. 

20 yield : 77% 

l H NMR(500MHz, CDCb): S 2.11(6H,s), 6.56(2H,s) 



(c) Phenyl N-(4,5-dimethyl-2-hydroxyphenyl)carbamate: 

To 4,5-dimethyl-2-hydroxyaniline(6.80g, O.OSmole), methylene 
25 chloride(lOOml) was added and then phenyl chloroformate(8.0g, O.OSmole) 
was added slowly. After stirring for 2 hours, addition of water( 150ml), 
extraction with methylene chloride and column chromatography gave 
the titled compound, 
yield: 92% 

30 'H NMR(500MHz, CDCb): 6 2.17(6H,s), 6.74(lH,s), 7.15(5H.m), 
7.31 (lH t s) 

(d) Phenyl N-[2-(t~butyldimethylsilyloxy)-4,5-dimethylphenyl]carbamate: 
To a mixture of phenyl N-(4,5~dimethyl-2-hydroxyphenyl)carbamate 

35 (7.72g, 0.03mol) and imidazole(2.2g, 33mmol), methylene chloride(lOOml) 
was added, and with stirring t-butyldimethylsilylchloride(5.0g. 33mmole) 
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was added. Then the mixture was stirred for 2 hours, and water(150ml) 
was added thereto. The resulting mixture was extracted with methylene 
chloride, dried, concentrated under the reduced pressure and purified by 
column chromatography to obtain the titled compound. 
5 yield: 83% 

*H NMR(500MHz, CDCU): d 0.27(6H,s), 0.98(9H.s), 2.17(6H,s), 
7.12(5H,m). 730(2H.s) 

(e) l-[(2-Hydroxy-4,5-dimethylphenyl)aminocarbonyl]-4- 

10 (3,5-dimethoxyphenyl)piperazine: 

Phenyl N-[2-(t-butyldimethylsilyloxy)-4,5-dimethylphenyl]carbamate 
(0.17g, 0.5mmole) and l-(3,5-dimethoxyphenyl)piperazine(0.13g, 
0.6mmole) were dissolved in tetrahydrofuran(lOml), and thereto with 
stirring DBU(0.09g, 0.6mmole) was added, and the resulting mixture 

15 was stirred for 2 hours, concentrated and chromatographed to obtain 
the titled compound, 
yield: 87% 
mp.: 145-146T: 

*H NMR(500MHz, CDCb): S 2.14(3H,s), 2.18(3H,s), 3.26(4H.t), 3.67(4H.t). 
20 3.79(6H,s), 6.07(3H,m), 6.40(3H,m), 6.67(lH,s), 6.82(lH,s). 8.87(lH,s) 

Example 229 

l-[(2-Hydroxy-4,5-dimethylphenyl)aminocarbonyl]-4- 
(3,5-dimethoxyphenyl)piperazine: 
25 Phenyl N-[2-hydroxy-4,5-dimethylphenyl)carbamate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 228 to obtain the titled compound, 
yield: 84% 
m.p.: 160-162*C 

30 ] H NMR(500MHz, CDCb): 8 2.13(3H,s), 2.17(3H.s), 2.31 (6H.s), 
3.26(4H,t), 3.75(4H,t), 6.73(3H,m), 6.81(lH,s), 8.86(lH.s) 

Example 230 

l-[(2-Hydroxy-4,5-dimethylphenyl)aminocarbonyl]-4-(3,5-difluorophenyl) 
35 piperazine: 

Phenyl N-[2-hydroxy-4,5-dimethylphenyl)carbamate and 
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l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 228 to obtain the titled compound, 
yield: 80% 
m.p.: 152-154 "C 

5 l H NMR(500MHz, CDCb): S 2.17(3H.s), 2.20(3H,s), 3.30(4H,t), 3.70(4H.t), 
6.40(3H,m), 6.70(lH,s), 6.82QH,s), 6.98(lH,s) 

Example 231 

l-[(2-hydxoxy-4,5-dimethylphenyl)aminocarbonyl]-4-(3,5-dichlorophenyl) 

10 piperazine: 

Phenyl N-(2-hydroxy-4,5-dimethylphenyl)carbamate and 

l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 

example 228 to obtain the titled compound. 

yield: 77% 
15 m.p.: oil phase 

*H NMR(500MHz, CDCb): d 2.15(3H,s), 2.20(3H,s), 3.32(4H,t), 3.69(4H,t). 

6.29(3H,m), 6.69(lH,s), 6.81(lH,s). 8.65(lH,s) 



20 



25 



30 



35 
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Antitumor activities of compounds of the present invention were tested 
in vitro against 5 kinds of human tumor cell lines and 2 kinds of 
leukemia tumor cell lines. The method and result of in vitro tests is as 
follows. 

5 

Experimental 1 : In vitro antitumor effect against human tumor cell 
lines. 

(human non-small lung cell) 
(human ovarian) 
(human colon) 
(human CNS) 
(human melanoma) 

15 B. SRB Assay Method. 

a Human solid tumor cell lines, A549(non-small lung cell), 
SKMEL-2(melanoma), HCT-15(colon), SKOV-3(ovarian), 
XF-498(CNS) were cultured at 37 "C, in 5% CO2 incubators using the 
20 RPMI 1640 media containing 10% FBS, while they were 

transfer-cultured successively once or twice per week. Cell cultures 
were dissolved in a solution of 0.25% trypsin and 3 mM CDTA 
PBS(-) and then cells were separated from media which the cells were 
sticked on. 

25 

b. 5X10 3 -2X10 4 cells were added into each well of 96- well plate and 
cultured in 5% CO2 incubator, at 37*C, for 24 hours. 



A. Tumor cell line : A549 
10 SKOV-3 

HCT-15 
XF 498 
SKMEL-2 



c. Each sample drug was dissolved in a little DMSO and diluted with 
the used medium to a prescribed concentration for experiments, 
wherein the final concentration of DMSO was controlled below 0.5%. 

d. Medium of each well cultured for 24 hours as above b. was 
removed by aspiration. Each 200^1 of drug samples prepared in c. was 
added into each well and the wells were cultured for 48 hours. Tzttime 
zero) plates were collected at the point of time drugs were added. 
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e. According to the SRB assay method, cell fixing with TCA, staining 
with 0.4% SRB solution, washing with 1% acetic acid and elution of 
dye with lOmM Tris solution were carried out on Tz plates and 
culture-ended plates, and then, OD values were measured at 520 nm. 

5 

C. Calculation of result 

a. Time zero(Tz) value was determined with measuring the SRB 
protein value at the point of time drugs were added. 

10 

b. Control value(C) was determined with the OD value of an well 
untreated with drug. 

c. Drug-treated test value(T) was determined with the OD value of 
15 drug-treated well. 

d. Effects of drugs were estimated with growth stimulation, net 
growth inhibition, net killing etc. calculated from Tz, C and T. 

20 e. If T ^ Tz, cellular response function was calculated by 

lOOx(T-Tz)AC-Tz), and if T < Tz. by 100 x (T-Tz)/Tz. The results 
are shown in the next table 1. 

* REFERENCE 

25 1) p. Skehan, R. Strong, D Scudiero, A. Monks. J. B. Mcmahan. D. T. 
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am. 
Assoc. Cancer Res., 30, 612(1989) 

2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paull, R. M. simon, S. 
Tosini, P. Skehan, D. Scudiero, A. Monks and M. R. boyd. ; J. Natl. 

30 Cancer Inst., 82, 1113(1990) 

3) P. Skehan, R. Strong, D. Scudiero, A. monks, J. B. Mcmahan, D. T. 
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd.J, Natl. 
Cancer Ins., 82, 1107(1990) 

35 D. Results. 

It was found that compounds of the present invention have the 
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superior antitumor activities than those of cisplatin, one control, and 
equal to or higher antitumor activities than those of adriamycin, 
another control, against human solid cancer cell lines. 



5 Table 1. 



EDno=Hff/ml 
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24 
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27 
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28 
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0.07 
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0.41 


0.05 


46 
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0.12 


0.08 


0.14 


0.16 


47 
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0.62 


0.47 


0.64 


0.81 


53 
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0.47 


0.64 


0.67 


0.71 


56 
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0.0027 


0.01 
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0.045 


57 


0.27 


0.15 


0.18 


0.22 


0.25 


63 
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0.11 


0.03 


0.07 


64 
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0.56 


0.52 
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0.37 


73 
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0.012 


74 
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75 
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0.12 
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5 



10 



15 



20 



Ex. No. 
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25 

Experimental 2. 

In vitro antitumor effects against animal leukemia cells. 

A. Materials : 

30 Tumor cell lines : L1210(mouse leukemia cell) 

P388 (mouse lymphoid neoplasma cell) 

B. Method ' Dye Exclusion Assay. 

1) The concentrations of L1210 and P388 cells being cultured in 
35 RPM1 1640 media containing 10^ FBS were regulated to 1 x 10 6 
cells/ml. 
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2) Sample drugs of respective concentrations diluted in the ratio of 
log doses were added into cell media, and cultured at 371C, for 48 
hours, in 50% CO2 incubator, and then viable cell number was 

5 measured by dye exclusion test using trypan blue. 

3) The concentration of sample compounds showing 50 % cell 
growth inhibitiondCso) compared with the control were determined and 
listed in the table 2 below. 

10 

* REFERENCE 

1) P. Skehan, R. Strong, D. Scudiero, A. Monks, J. B. Mcmahan, D. T. 
Vistica, J. Warren, H. Bokesh, S. Kenney and M. R. Boyd. : Proc. Am. 
Assoc. Cancer Res., 30, 612(1989). 
15 2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paull, R. M. Simon, S. 
Tosini, P. Skehan, D. Scudiero, A. Monks, J. Natl. Cancer Inst., 82, 
1113(1990) 

3) P. Skehan, R. Strong, D. Scudiero, J. B. Mcmahan, D. T. Vistica, J. 
Warren, H. Bokesch, S. Kenney and M. R. Boyd. : J. Natl. Cancer 
20 Inst., 82, 1107(1990) 

C. Results 

As the results of measurement of antitumor activities of 
compounds of the present invention against L1210 and P388 mouse 
25 cancer cells, it was found that the compounds tested have equal to or 
higher antitumor activities than those of the control drug, mitomycin C. 
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10 



15 



20 
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Ex. No. 
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15 



20 



Ex No 
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35 Experimental 3. 

* In vivo antitumor effects against mouse leukemia P388 cells. 
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A. Material of experiment 
BDF1 mice were used. 

B. Method of experiment 

1) Leukemia P388 cells being transfer-cultured successively in 

5 DBA/2 mouse, were grafted into each mouse of a group comprising 8 
mice of 6 week old BDF1 mouse with the dose of 1 x 10 6 cells/0.1ml. 

2) Sample drugs were dissolved in PBS or suspended in 0.5% 
tween 80, and then injected into abdominal cavity of mouse at each 

10 prescribed concentration on days 1, 5, 9, respectively. 

3) With observation everyday, survival times of tested mice were 
measured. Antitumor activities was determined in such a manner that 
the increasing ratio(T/C%) of average survival days of drug-treated 

15 groups compared with the control group was calculated using the 
mean survival times of each tested groups. 
The results are shown at the next table 3. 
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Ex. No. 


Dose(mg/kg) 


T/C(%) 


Interval of 
administration 




8 


200 
inn 


140.9 
104 5 


on days 1, 5, 9 


5 


15 


25 
10 


150 
110 


nine everyday 




16 


50 
25 


165 
110 


nine everyday 


10 


22 


100 
50 
25 


150 
140 
110 


nine everyday 


15 


56 


200 
100 
50 


227.3 
140.9 
118.2 


on days 1, 5, 9 


20 


56 


50 
25 
10 


165.0 
145.0 
140.0 


nine everyday 


73 


50 
25 
10 


180.0 
150.0 
140.0 


nine everyday 


25 


74 


50 
25 
10 


250.0 
150.0 
140.0 


nine everyday 



30 



35 
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Ex. No. 


Dose(mg/kg) 


T/C(90 


Interval of 
adminstration 


5 


81 


200 
100 
50 


218.2 
145.5 
127 3 


on day 1, 5, 9 




81 


50 
25 
10 


210.0 
140.0 
1400 


nine everyday 


10 


82 


100 
50 


127.3 
100.0 


on days 1, 5, 9 




98 


100 

50 

25 


150.0 
110.0 
110.0 


nine everyday 


1 R 

xo 


135 


100 

50 

25 


150.0 
110.0 
100.0 


nine everyday 


20 


144 


200 
100 
50 


125.0 
110.0 
110.0 


nine everyday 




171 


100 
50 
25 


140.0 
100.0 
100.0 


on days 1, 4, 8 


25 


172 


200 
100 
50 


190.9 
127.3 
118.2 


on days 1, 4. 8 



30 



35 
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5 C. Result 

Through in vivo experiments using P388 mouse cancer cells, 
significant antitumor effect of the compounds of examples were 
observed. 

10 

Experimental 4. 

Acute toxicity test (LDso) : Litchfield- Wilcoxon method. 

15 6 weeks old ICR mice(male 30±2.0g) were fed freely with solid feed 
and water at room temperature, 23±lXl and at humidity 60 ±5%. 
Sample drugs were injected into the abdominal cavities of mice, while 
each group comprises 6 mice. Observed during 14 days, external 
appearances and life or dead were recorded, and then, visible 

20 pathogenies were observed from dead animals by dissection. LDso value 
was calculated by Litchfiled-wilcoxon method. 
The results are shown at the next table 4. 
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Ex. No. 


LDsoCrag/kgXi.p) 




8 


707 


5 


12 


165 


KS \ 


13 


284.8 




15 


190 




16 


282.8 


10 


22 


>2,000 




28 


>2,000 




56 


410 


15 


57 


455 


73 


250 




74 


361.4 




81 


1,600 


20 


82 


700 




170 


573 




172 


723 




182 


348 


25 


184 


309 




186 


>2,000 




187 


417.6 


30 


Cisplatin 


9.7 



As described above, it was found that the compounds of the present 
invention are more safer and have superior antitumor activities to 
cisplatin, and accordingly have solved the problems of drugs by the 
prior art such as restriction of dosage, toxicity, etc. 
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What is claimed: 

1. A compound of the general formula(I) 




wherein Ri and R2 are independently hydrogen, substituted or 
imsubstituted Ci-Cs alkyl, substituted or unsubstituted C3-G5 cycloalkyl, 
substituted or unsubstituted C2-C8 unsaturated alkyl, ketone, substituted 

15 or unsubstituted aryl, substituted or unsubstituted C1-C4 alkoxy, 

substituted or unsubstituted arylhydroxy, substituted or unsubstituted 
amino, C1-C4 lower ester, C1-C4 lower thioester, thiol, substituted or 
unsubstituted carboxyl, epoxy, substituted or unsubstituted Cj-C4 lower 
thioalkoxy; or Ri and R2 are fused to form C3-C4 saturated or 

20 unsaturated chain; R3, R4, R5, R<3 and R7 are independently hydrogen, 
halogen, hydroxy, nitro, C1-C4 lower ester, C1-C4 lower alkyl, Cj-Cj 
lower thioalkyl, substituted or unsubstituted C3-C6 cycloalkyl, Cj-C4 
lower alkoxy, C1-C4 lower thioalkoxy, substituted or unsubstituted aryl, 
substituted or imsubstituted lower aiylalkoxy, substituted or 

25 unsubstituted lower alkylamino, or lower alkyl substituted or 

unsubstituted carbamate; or among R3, R4, Rs, Re and R7, two adjacent 
groups are bonded with each other to form 1,2-phenylene or 
2,3-naphthylene; X is oxygen, sulfur, or substituted or imsubstituted 
imino; Y is bonded at the 3-position or 4-position of the aromatic ring 

30 part wherein Y is oxygen or -NRs- (wherein, Rs is the same with the 
above-mentioned R3J; Z is hydroxy, C1-C4 lower alkoxy, C1-C4 lower 
thioalkoxy, substituted or unsubstituted aryloxy, C1-C4 lower alkylamino, 
substituted or unsubstituted cydoamino containing 1-5 nitrogen atoms; 
A is nitrogen or -CH=; and pharmaceutical^ acceptable acid addition 

35 salts thereof. 
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2. A process for the preparati n of compound of the general formula(I) 
or a pharmaceutically acceptable acid addition salt thereof comprising 
reacting a compound of the general formula(a) with a -C(=X)- 
group-providing agent in the presence of organic solvent to obtain a 
5 compound of the general formula(b) and reacting the compound of the 
general formula(b) with a compound of the general formulate). 




<c) <"> 

wherein, Ri, R2, R3, R4, R5, Re, R7, A, X, Y and Z are as defined 
20 above and Lie is a leaving group . 

3. A process for the preparation of compound of the general formual(Ib) 
by introducing Rs providing agent into a compound of the general 
formula (la). 

25 



30 




35 

wherein, Ri, R2. Ra. R4, Rs. Re, R7. Rb, A, X and Z are as defined above. 
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